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Only Becco can supply you 98% Hydrogen Peroxide 
in commercial quantities—in tank cars or drums. For 
use both as a monopropellant and an oxidant, super- 
pure 98% H,Oz is a stable liquid over a wide range 
of temperatures (B.P.: 299.2°F.; F.P.: 27.5°F.). Its 
high density (Sp. Grav.: 1.44) reduces space require- 
ments per unit weight. Its ease of catalytic and thermal 
decomposition makes for simple and reliable systems. 


Yet, these are only a few of the advantages of 98% 
H..O. in propulsion. Becco, as the pioneer in the field, 
is especially well equipped to provide you with com- 
plete information on all phases of the use and handling 
of Concentrated Hydrogen Peroxide. Write today for 
free samples and our newest Technical Bulletin (No. 
93), “Anhydrous Hydrogen Peroxide as a Propellant”. 
Address: Dept. JP-25. 
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We have more 
GSE* experience 
than anyone 


.».and now we can put it to work for you 


*Ground Support Equipment— 
mainstay of modern weapon systems 


Astrong statement? Yes. But we can back it up. 

We were the first company to have complete 
responsibility for a major supersonic missile 
weapon system, The Navaho—America’s pioneer 
long-range missile—produced such a wealth of 
technological data that the entire missile pro- 
gram now draws on it. 

Ground support equipment for the Navaho 
and the X-10 developed a new concept for check- 
out trailers, engine run-up dollies, instrumenta- 
tion checkout consoles, hydraulic servicing 
units, ground power units, jet engine starters, 
ground cooling carts, ground hydraulic power 
supplies, ground pressurization equipment, 
ground fire-fighting equipment, access and sup- 
port stands, air transportation dollies, and a 
wide range of other test and launching equipment. 

This was done through the ability to integrate 
numerous single elements into complete, smooth- 
running ground support systems. 

Specialized engineering and production skill 
and facilities in this new field are available to do 
an outstanding job for you, quickly and eco- 
nomically—on individual items or complete, 
coordinated ground support systems—either 
military or commercial. 

Interested? Write or call Manager, Special 
Products, Missile Division, North American 
Aviation, 12214 Lakewood Blvd., Downey, Calif. 
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Scope of JET PROPULSION 


This Journal is a publication of the Ameri- 
can Rocket Society devoted to the advance- 
ment of the field of jet propulsion through 
the dissemination of original papers disclosing 
new knowledge or new dev elopments. As 
used herein, the term “jet propulsion” 
embraces all engines that develop thrust by 
rearward discharge of a jet through a nozzle 
or duct; and thus it includes air-consuming 
engines and underwater systems as well as 
rockets. JET PROPULSION is open to con- 
tributions dealing not only with propulsion 
but with other aspects of jet-propelled fligi t, 
such as flight mechanics, guidance, telemet«r- 
ing, and research instrumentation. I[n- 
creasing emphasis will be given to the scientitic 
problems of extraterrestrial flight. 
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An Evaluation of Structural Sheet Materials in Missile 
Applications 


GEORGE GERARD 
New York University, New York, N. Y. 


The author is Assistant Director of Research of the College 
of Engineering, New York University. His interest in the mini- 
mum weight design of structures has been devoted recently 
to the efficient application of materials under elevated temper- 
ature conditions. In this connection, Dr. Gerard is currently 
serving on several technical panels of the Materials Advisory 
Board, National Academy of Sciences. 


Nomenclature 
A = area, in.? 
b = loaded edge dimension, in. 
b, = developed length of section, in. 


= end fixity coefficient 


( = buckling coefficient of cylinder 
= diameter, in. 

k = modulus of elasticity, psi 

Ek, = secant modulus, psi 

k, = tangent modulus, psi 

¢ = number of cuts plus flanges 
L = length, in. 

= loading per in., lb/in. 

P = load, lb 

( = thickness, in. 

i = effective thickness, in. 

7 = temperature, F 

7 = temperature rate, F/sec 

= weight, lb 

a = panel efficiency coefficient 

é = strain rate, sec 

» = plasticity reduction factor 

p = density, psi 

o_ = applied stress, psi 

oy = compressive yield strength, psi 
zy = failing strength, psi 

oy = tensile yield strength, psi 
om = ultimate tensile strength, psi 


1 Introduction 


HIS report is concerned with the comparative material 

efficiencies of various alloy classes of potential use in mis- 
sile applications. The general environmental conditions 
include short-time tension and compression loadings at 
elevated temperatures and constant strain rate and tem- 
perature rate conditions under tensile loads. Because of the 
expendable nature of the missile, long-time creep and stability 
are considered to be of little importance. 

The various sheet materials considered include the follow- 
ing alloy classes: Magnesium, aluminum, titanium and 
steel, primarily of the precipitation hardened type. The ap- 
proach in the material efficiency studies is to utilize an en- 
velope representing the highest mechanical properties of all 
commercial materials of a given alloy class in the tempera- 
ture range between room temperature and 1200 F. Thus, the 
results are in terms of the current commercial potential of 

Received April 2, 1958. 

1 This report was prepared for the Titanium Metallurgical 
Laboratory, Battelle Memorial Institute, and is published with 
their permission. 
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the alloy considered, rather than in terms of individual ma- 
terials. The properties of the various materials considered 
are presented in the Appendix with a summary of the en- 
velope properties used in the efficiency studies. 

In addition to the various alloys considered here, beryl- 
lium is considered in terms of the mechanical properties re- 
quired of the material to make it superior to the others. 
This approach is used because of uncertainty as to the 
properties that can be realistically attributed to this material 
at its current stage of development. 

The temperature range considered has been limited to 
1200 F since the interest is primarily on sheet materials for 
primary structural applications. It is anticipated that 
thermal protection techniques which will limit the tem- 
perature of the structure to less than 1200 F may prove to 
be of greater weight efficiency than unprotected structures at 
temperatures higher than 1200 F. Thus, an upper tempera- 
ture limit of 1200 F is thought to be realistic. In addition, 
nose cone and leading edge structures which are subject to 
essentially stagnation temperatures are excluded from this 
analysis, since the choice of materials is governed primarily 
by thermal, rather than structural, considerations. 

The tension efficiencies of the various alloy classes are pre- 
sented in section 2 in terms of yield and ultimate short- 
time tensile strength. In missile applications, these quanti- 
ties are of primary interest in the design of pressurized 
tanks. Under some of the environmental conditions to which 
missiles may be exposed, tensile strength under high strain 
rates and temperature rates may be of particular significance. 
Based on some limited test data, it is shown that the tem- 
perature range of efficient application of many materials is 
considerably extended under such conditions. 

The circular cylindrical fuselage of a missile constitutes the 
principal structural component subject to buckling consid- 
erations. Bending is generally small as compared to axial 
compressive loading and, therefore, the minimum weight 
analysis of both stiffened and unstiffened circular cylinders 
under compression are investigated in section 3. Such 
analyses are based on the complete cylinder and are con- 
sequently more representative of the airframe than results 
on individual column and plate elements. Since many of the 
internal structural elements are designed on the basis of crip- 
pling strength, the minimum weight analysis of elements sub- 
ject to crippling is also presented in section 3. 

In section 4, the comparative efficiencies of the various 
materials are considered in terms of compressive yield and 
crippling strength as well as for unstiffened and stiffened 
cylinders Temperature ranges of efficient application for 
ach of the materials are presented in the form of material 
efficiency charts for the loading index pertinent to the prob- 
lem. 


2 Efficiencies of Tension Materials 


Introduction 
Two well known criteria which have been employed for 
evaluating the efficiencies of materials under tension loads 
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Fig. 1 Comparative short-time tension efficiencies 
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ABCO MISSILE FLIGHT PATH HISTORY 
OEFG CONSTANT STRAIN RATE STRESS STRAIN CURVE 
OABG CONSTANT TEMPERATURE RATE TEST 
OEHG CONSTANT LOAD CREEP TEST 
Fig. 2 Comparison between possible missile loading history and 
various types of material property tests 


involve the strength-weight ratios o,,/p and Shanley 
(1)? has quite properly stressed the fact that, in the design of 
an airframe, it is of interest to consider a structure of mini- 
mum weight for a strength level prescribed by design con- 
ditions. Hence, it is more correct to consider the strength- 
weight ratio as the proper criterion since the design goal 
is always minimum weight. 

In this report, the ratios p/o,, and p/o1 are used to evalu- 
ate the tension efficiencies of the materials listed in the Ap- 
pendix. It is to be noted that the significance of these cri- 
teria in the design of airframes was discussed at some length 
by Jackson and Gordon (2). Many of the points discussed 
have direct application in missile design. 


? Numbers in parentheses indicate References at end of paper. 


512 


T | | 
——— SHORT TIME | 
CONSTANT STRAIN 
2 / / 
/ / 
Z A 
Ti - 1404 
pci 17-7 PH 
‘psi TH 1050 
2 
8 
| 
6 T 
/ / 
4 "4 
7-140A 17-7 PH 
psi 4 TH 1050 
2 
— 
== = 
% 200 400 600 800 1000 1200 1400 
TEMP. °F 


Fig. 3 Comparative tension efficiencies under high strain rate 
conditions 


Short-Time Properties 


The short-time p/oy and p/o1, ratios for the various ma- 
terials of the Appendix are shown as a function of temperature 
in Fig. 1. It may be observed that of the current commer- 
cially available materials, the titanium alloy Ti-6Al-4V 
appears to be somewhat superior to the precipitation hard- 
ened steels on the basis of the mechanical properties used 
in this analysis. Both Ti-6Al-4V and the precipitation 
hardened steels are clearly superior to the magnesium and 
aluminum alloys and to Ti-8Mn in the temperature range of 
200 F to approximately 1000 F. 

As indicated in Fig. 1, if the target properties of the heat- 
treatable alloys of the Department of Defense Titanium 
Sheet Rolling Program (designated TSR) can be achieved, 
this material would be clearly superior to all other commer- 
cially available alloys up to possibly 1100 F. Only beryllium 
based on the properties given by Hoffman (3) would appear to 
be superior up to 1000 F. 

However, in view of uncertainties as to realistic strength 
levels for beryllium of satisfactory ductility, an alternate ap- 
proach would be to determine the “break-even” values of 
yield and ultimate tensile strength for beryllium. Such values 
represent the strength levels for beryllium which would re- 
sult in equal efficiency of this material as compared to some 
other reference material. Higher strength levels for beryllium 
would clearly result in a material of superior tensile efficiency. 

As compared to the TSR target properties, the break-even 
values given in Table 1 for beryllium indicate that strength 
levels considerably below the potential values given by 
Hoffman (3) would result in a material of considerable 
interest. 


Table 1 Break-even tensile strength properties of 
beryllium as compared to the TSR material 


Strength 300 F 500F 700F 1000F 
o 1y(ksi) 66 59 53 46 35 
o tu( ksi) 74 68 63 57 46 
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Fig. 4 Comparative tension efficiencies under high temperature 
rate conditions 


Environmental Test Conditions 


Because of the severe environmental conditions which may 
be experienced during the relatively short-time flight of an ex- 
pendable missile, tensile strength properties under condi- 
tions other than those associated with the usual short-time 
stress-strain curve are of interest in missile applications. 

As a schematic representation of such environmental 
conditions, the stress-temperature history of a possible missile 
flight path is illustrated in Fig. 2. Also shown by OEFG is 
the usual constant strain rate stress-strain curve from which 
data such as presented in Fig. 1 are obtained. Although the 
usual stress-strain curve is a relatively poor representation 
of the missile path, this test is still of considerable interest 
because of the wealth of design experience obtained through 
its use. Because of the short times involved in missile 
applications, however, stress-strain data under considerably 
higher strain rates than experienced in obtaining the usual 
short-time stress-strain curve are of interest. 

A second type of test in missile applications is the rapid 
creep test, depicted by path OEHG in Fig. 2. Although this 
test is of some interest, it does not represent the missile 
flight path as closely as the constant temperature rate test 
depicted by path OABG. In both cases, a dead load is 
used to stress the specimen. In the creep test, the load is 
applied after a constant temperature has been reached; 
in the constant temperature rate test, the load is applied first, 
and then the temperature is raised at a constant rate. 


Constant Strain Rate Tests 


Test data on the tension efficiencies of a titanium alloy 
and a stainless steel are shown in Fig. 3 as obtained from the 
report of Morrison and Kattus (4). The comparative effi- 
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ciencies under short-time loading and a strain rate of 1 sec! 
are shown. It may be observed that the temperature range 
for efficient application of a material can be extended several 
hundred degrees under high strain rate conditions. The 
ultimate tensile strength efficiency is increased somewhat 
more than the tensile yield strength efficiency under the 
1 sec! strain rate conditions. 


Constant Temperature Rate Tests 


Heimer] et al (5, 6, 7) have presented test data on the ten- 
sile strength of magnesium, aluminum and titanium alloys 
under constant temperature rate conditions. These data were 
used to prepare Fig. 4, in which the tensile efficiencies of these 
materials under short-time and temperature rate of 100 
F/see conditions are compared. Again, it may be ob- 
served that the temperature range for efficient application of 
a material can be extended under constant temperature 
rate conditions. The effect is particularly noticeable for the 
ultimate tensile strength of the magnesium and titanium 
alloys shown. 


Rapid Creep Tests 
Rapid creep data of Van Echo et al (8), in which the test 


temperature is obtained very rapidly (7 = 50 — 200 F/sec) 
indicate that the stress rupture properties for 1 min ex- 
posure time are essentially equivalent to the short-time ele- 
vated temperature ultimate tensile strength for the materials 
considered. Therefore, for | min rapid creep, the tension 
efficiency is substantially equivalent to the short-time values, 
with some loss in efficiency for exposure times of 10 and 60 
minutes. 


3 Minimum Weight Analysis of Structures 
Under Compression 


Introduction 


In evaluating the comparative efficiencies of materials under 
compressive loads, the compressive yield strength-density 
ratio has often been used. However, in structures composed 
of relatively thin sheet materials, stability considerations 
rather than strength generally govern the design. There- 
fore, it is necessary to use material efficiency criteria other 
than the compressive yield strength-density ratio to realistic- 
ally evaluate different materials. 

Various criteria have been developed for this purpose for 
individual elements, such as columns, wide columns and plates. 
Recently, the trend has been to use criteria which are more 
representative of the airframe by considering relatively com- 
plex elements, such as stiffened panels of optimum design as 
well as plates and formed sections subject to crippling. 

In missile applications, the strength of circular cylinders 
under compressive loads is of primary interest in the design 
of the fuselage. The minimum weight analysis of unstiffened 
and stiffened cylinders is developed accordingly here. Be- 
‘ause crippling considerations govern a major portion of the 
elements used in the internal missile structure, the results 
of a minimum weight analysis of crippling of the various ele- 
ments are also presented. 


General Analysis 


The basic relationships and assumptions required for the 
minimum weight analysis or design of a compression element 
subject to buckling are the following: 

1 A relationship for the failure stress ¢, of the element. 
In cases where the element may be subject to several buckling 
modes, it is an axiom of optimum design that the several 
modes occur simultaneously, thereby establishing relation- 
ships for the open dimensions of the problem. 
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2 The relation between the load P or loading N and the 
applied stress. 


The load terms may contain appropriate factors of safety. 
3 The margin of safety is zero. Thus 


4+ The weight is given simply by 


The essential difference among the various compression 
elements lies in the relationship for the failing stress. 


Unstiffened Cylinders 


For a long unstiffened cylinder, buckling and failure are 
essentially coincident. Consequently, the following rela- 
tion can be used to determine the failing strength of a long 
unstiffened cylinder under axial compressive loads with any 
boundary conditions between simple support and clamping 
at the loaded edges. 


& =2CnE(t/D) wheren = .. . [4] 


As shown in (9) on the basis of experimental data, the coeffi- 
cient C is a function of the D/t ratio. A variation of this 
type convenient for use in design is shown in Fig. 5. 

By use of Equation [1], Equation [4] can be converted into 
a relation containing the appropriate structural loading 
parameter for this problem. 


t/D = [5] 


Since C is a function of D/t, the parameters of Equation [5| 
have been plotted in Fig. 5 accounting for this dependence 
of C and the following equation fitted to the resulting data 


1 N 2/5 
t/D = - — for 200 < D/t < Soe 


By substituting Equation [6] into [7] and rearranging 


It may be observed from Equation [8], that the structural 
density W/D?L depends upon the loading index ND 
and the material efficiency criterion p/(nE)?/*. 

Beyond the compressive yield strength, strength consider- 
ations govern and Equation [7] becomes, by use of Equation 


(1) 


W p N 


Here, the structural density depends linearly upon tle 
loading index and the material efficiency criterion p/ oy. 


Stiffened Cylinders 


A stiffened cylinder utilizing stringers and frames may he 
analyzed by considering failure of the stiffened panel between 
frames. In such an analysis, it is assumed that the framcs 
are of sufficient rigidity to preclude a general instability type 
of failure. As shown in (10), it is also possible to consider 
the minimum weight design of the complete stiffener-frame 
system of the cylinder. However, in the interests of the 
widest possible utilization of the results, this analysis is 
restricted to the stiffened panel under axial compression. 

The effects of moderate curvature upon the failing strength —) 
of stiffened panels is generally small, and, therefore, results 
obtained on flat stiffened panels may be employed in this 
analysis. For a stiffened panel of optimum design, the vari- 
ous possible buckling modes occur simultaneously, and the 
failing strength is given by 


The term a is the panel efficiency factor and represents the 
efficiency of the cross-sectional configuration. Results of 
both extensive experimental and theoretical studies sum- 
marized in (10) indicate that a = 1 approximately for Z 
and hat stiffened panels of optimum design. 

By use of Equations [1 and 10] in conjunction with 
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Equation [3] the following equation for the structural den- 
sity of an optimum stiffened panel is obtained. 


Ww 1 N fe [11] 

Equation [11] applies directly to a stiffened cylinder under 
axial compression by noting that, in this case 


The optimum frame spacing L as well as frame stiffness 
criteria for minimum weight design are presented in (10). 
Beyond the compressive yield strength, this relation is 


used 
Ww o\(N 
= (2)(7) for Ocy..-- 13] 


Crippling Strength of Sections and Plates 


A fairly extensive investigation of simply supported flat 
plates, multicorner sections containing three or more corners, 
and stiffened panels has indicated that the following semi- 
empirical formula may be used to estimate the crippling 
strength of such elements under compressive loads. 


(2 E 1/27]0.85 


This formula applies both at room temperature and under 
short-time elevated temperature conditions as shown in (11). 
The area of a section or plate is given by 


where 6, is the developed width of the section. By utilizing 
Hquations [11 and 15], Equation [14] can be converted into 
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Fig. 7 Relative weights of long cylinders under compression for various materials at 500 F 


a form which contains the appropriate loading index for this 


problem. 
E 1/2 10.46 
= (0.56 ( | [16] 
Ocy 


The weight of the section or plate is 


By use of Equations [1, 15 and 16], Equation [17] becomes 


Wg g P 0.54 E 0.31 [18] 


If the crippling strength is limited to o.,, then the following 
weight equation applies 


W P 
b2L Ocy 


It may be noted that the weight equations contain the load- 
ing index gP/b,? which represents the loading and geometric 
properties of the section or plate. The pertinent material 
properties are p, E and o,, for crippling strength, Equation 
[18], and p/o., for compressive strength, Equation [19]. 


4 Comparative Material Efficiencies 


Compressive Yield Strength 


Based on the envelope compressive yield strengths of the 
aluminum and magnesium alloys and the precipitation hard- 
ened stainless steels given in the Appendix, as well as on the 
individual materials listed in Table A2, Fig. 6 has been pre- 
pared to indicate the compressive yield strength efficiencies. 
These results have direct application to structural elements 
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not subject to buckling either by virtue of their configuration 
or the fact that they are designed for the compressive yield 
strength. 

The latter situation often arises at high values of the 
pertinent loading index for the problem. By using the ap- 
propriate loading indexes for the various cases considered in 
section 3, the values of loading index beyond which 
strength rather than stability governs are presented in Table 
2. In such cases, Fig. 6 may be used directly for the ma- 
terials considered. 


Table 2 Values of loading index beyond which com- 
pressive yield strength governs 


Loading index 
N/D > 200 psi 
N/L > 1500 psi 
gP/ba? > 30,000 psi 


Structure 
Long unstiffened cylinders 
Stiffened cylinders 
Crippling of plates and sections 


Strength Under Stability Conditions 


The various weight relations given by Equations [8, 
9, 11, 13, 18 and 19] all contain structural coefficient 
terms which are constant for structures of the same.geom- 
etry. In addition, structural loading indexes appear as well 
as terms representative of the material. For material effi- 
ciency studies, the latter terms are of particular interest. 

In conducting comparative material efficiency studies, a 
considerable simplification may be obtained by use of idealized 
stress-strain curves as discussed in (12). This simplification 
is achieved at the expense of few, if any, errors in results. 
By use of the idealized representation, stress-strain charac- 
teristics for a particular material of density p are character- 
ized only by values of EF and o,, at a given temperature 7. 
This has the obvious advantage that # and ¢a,, values are 
generally given as a function of temperature, whereas the 
pertinent stress-strain data are often not available. In 
addition, the stress-strain data beyond o,, are generally 
not used in design, and, therefore, the use of a cutoff at o,, 
is in accord with design procedures. 


Unstiffened Cylinders 


For a particular compression element, a material efficiency 
investigation at a particular temperature can be conducted 
by plotting the weight relation as a function of the loading 
index for various materials. Thus, for the unstiffened cyl- 
inder constructed of a material with the idealized stress- 
strain characteristics 


W p N\2/5 

W 


It may be observed from Equation [20] that the physical 
properties of the material influence the weight according to 
p E*® in this case, whereas for 6, = @,, the material effi- 
ciency depends upon p/¢,,. 

By using the value of EF and o,, given in the Appendix 
for the various materials, weight charts were plotted according 
to Equations [20 and 21] for unstiffened cylinders at room 
temperature, 300, 500, 700, 1000 and 1200 F. A typical 
chart of this type for 500 F is shown in Fig. 7. 

From Fig. 7, it may be observed that the metal beryllium 
is the most efficient for all values of the structural index 
N/D on the basis of the properties listed in the Appendix. 
In view of the uncertainty associated with the compressive 
yield strength of this material, further discussion of this ma- 
terial is reserved for a subsequent portion of this report. 
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The magnesium alloys are the most efficient of the other 
materials considered up to an V/D = 11 psi by virtue of the 
lowest value of p/E?/*. However, shortly after the criterion 
p/o,, becomes operative (the 45 deg lines) aluminum alloys 
are the most efficient in the V/D range of 11 to 24 psi. By 
proceeding in this manner, the efficient ranges of application 
for each material at each temperature may be determined. 


Material Efficiency Charts 


It is of considerable convenience to summarize these re- 
sults in the material efficiency charts, see (12), shown in Fig. 
8 where the magnesium, aluminum and Ti-8Mn alloys and 
precipitation hardened steels are compared. In Fig. 9, 
the Ti-8Mn alloy is replaced by the Ti-6AI-4V alloy as well as 
the target properties for the Department of Defense Titanium 
Sheet Rolling Program heat-treatable alloy (designated TSR). 
It may be observed that the range of efficient application for 
these alloys is considerably greater than the Ti-8Mn alloy. 

It is to be noted that in establishing the range of efficient 
application for each alloy, two materials were considered to 
be of equal efficiency if their weights were within 10 per cent 
of each other. This is illustrated by point A on Fig. 7, 
where Ti-6Al-4V and P. H. steels are of equal efficiency and 
within 10 per cent of the most efficient material in that range, 
the TSR alloy. 

This situation is reflected in the upper portion of Fig. 9, 
where the P. H. steels and Ti-6AI-4V are of equal efficiency 
within 10 per cent over the temperature range of zero F to 
900 F. However, when compared to the TSR alloy, all 
three are of equal efficiency between 400 F and 900 F, while 
the TSR alloy is the most efficient material between zero 
and 400 F. 


Stiffened Cylinders 


By use of Equations [11 and 13], taking a = 1 and c = 1, 
and employing the same procedures used for the unstiffened 
cylinders, Figs. 10 and 11 have been prepared for stiffened 
cylinders. It may be observed that the ranges of efficiency 
for the alloys closely parallel the unstiffened cylinder case 
except for the change in the loading index. 


Crippling of Plates and Sections 


Using the same procedures, Figs. 12 and 13 have been pre- 
pared for crippling of plates and sections based on Equations 
{18 and 19]. Since the compressive yield strength appears 
in Equation [18] as well as in Equation [19], Figs. 12 and 13 
are somewhat different in appearance than the preceding 
material efficiency charts. This is particularly true in the 
efficient ranges for the magnesium and aluminum alloys 
where there is a region of equal efficiency for both between 
zero and 400 F. 


Beryllium 


As indicated in Fig. 7, beryllium has a marked superiority 
over other materials by virtue of its high elastic modulus and 
low density. This superiority exists quite independently 
of its compressive yield strength, which tends to act as an 
upper limit for its range of efficient application. Accepting 
the superiority of the basis of its high elastic modulus, it 
is of interest to determine the break-even values of the com- 
pressive yield strength required to make it superior to other 
materials in all ranges of the pertinent loading index. 

Break-even strength levels are shown in Fig. 14 compared 
to the currently available materials and to the TSR alloy. 
Also shown are the values given by Hoffman (3). As is the 
case for tensile loadings, strength levels considerably below 
those given by Hoffman would still result in a material of 
great desirability. 
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Appendix 
‘ . Mechanical Properties of Sheet Materials 
| Used in Analysis 
BREAK-EVEN Cy (HOFFMAN) 
BASED ON TSR s The typical mechanical properties of each of the sheet 
60 eae “ materials in a given alloy class are presented in Tables 
Cy Al and A2 of this section. The envelope curves representing, 
OM STREETS ne Cc the highest mechanical properties of the materials within a 
given alloy class are summarized in Table Al. The typical 
BERYLLIUM 
BREAK-EVEN Oy FOR a NN properties of various other individual materials used in the 
CURRENTLY AVAILABLE MATLS 
ald analysis are given in Table A2. 
Magnesium Alloys (Fig. 15) 
‘ The properties for AZ31B-H24 (FS-1H24) are the “B” 
o 200 400 600 800 1000 ~—«*1200 values given in ANC-5. For HK31A-H24 and HK31A-T6, 
TEMP. °F the typical values were obtained from “Magnesium Topics” 
Fig. 14 Break-even values of compression yield strength for of the Dow Chemical Corp. In the absence of o,, data, 
beryllium such values were taken as o,, = 0.85 ¢,,. 
Table Al Summary of envelope properties of various alloys 
Room 
Alloy Property temp. 300 F 500 F 700 F 1000 F 1200 F 
Magnesium Cty 42 27 21 9 
p = 0.064 pei Sty 33 23 18 5 
E 6.5 6.1 5.6 4.7 
Aluminum Cru 86 68 30 19 
p = 0.10 pei Cty 81 63 29 18 
E 10.5 9.9 8.8 7.5 ate re 
P.H. Steels Ctx 235 217 213 197 105 42 
p = 0.28 pei Sty 220 202 180 163 85 25 
pei 230 210 192 174 85 25 
E 31 30 29 27 20 13 
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Table A2 Typical properties of various materials 


Room 

Material Property temp. 
Ti-SMn 132 
p = 0.17 pei Cty 121 
121 

E 16.2 
Ti-6AI-4V Ctu 168 
p = 0.16 pei Cty 152 
152 

E 16.9 
TSR Alloy Orn 180 
p = 0.16 pei Cty 160 
160 

E 16.9 
Inconel X Orn 163 
p = 0.30 pei Cty 115 
Coy 115 
E 32 
Beryllium Orn 125 
p = 0.066 pei ie 95 
Ocy 95 
44 


300 F 500 F 700 F 1000 F 1200 F 
119 108 94 
85 72 66 
85 72 66 
15.7 13.9 12.2 
153 139 124 95 
135 120 103 74 
128 110 100 78 
16.5 15.7 14.1 10.3 
166 153 138 111 
144 129 113 86 
136 120 110 90 
16.5 15.7 14.1 10.3 mae 
156 139 121 
106 104 102 
106 104 102 
30 28 26 
113 91 75 47 31 
88 74 57 35 20 
88 74 57 35 20 
44 43 42 34 26 


Aluminum Alloys (Fig. 16) 

All properties were obtained from the paper of Dix (13). 
In the absence of ¢,, data for all alloys, the relation o,, = 
Was used, 

Precipitation Hardened Steels (Fig. 17) 
The data for 17-7 PH Cond. TH 1050, 17-7 PH Cond. 


RH 950, 17-4 PH and AM 350 were obtained from (14). 


For Stainless W and Hy-Tuf the data were obtained from (15). 
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Fig. 15 Short-time properties of magnesium alloys 
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Titanium Alloys (Fig. 18) 


For the Ti-8Mn alloy o., and o,, are the ANC-5 “A” 
values plus 10 per cent (since “B” values are not given). 
The o,, and E values were obtained from (16). 

The data for Ti-6AI-4V are from (17) with the o,, 
estimated on basis of Boeing data in (2). 

The target properties for the Department of Defense 
Titanium Sheet Rolling Program (designated as TSR) are 
given in (18). The variation in and was estimated 
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Fig. 16 Short-time properties of aluminum alloys 
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Fig. 17 Short-time properties of steels 


from the Ti-6Al-4V data. The density and EF values were 
taken as the same as the Ti-6AI-4V data. 


Inconel X 


The values for this alloy were obtained from (19). 


Beryllium 


The values as presented by Hoffman (3) were used. 


References 


1 Shanley, F. R., ‘“Weight-Strength Analysis of Aircraft 
Structures,’”” McGraw-Hill, New York, 1952. 

2 Jackson, L. R. and Gordon, 8. A., Application of a 
New Structural Index to Compare Titanium Alloys with Other 
Materials in Airframe Structures,’’ Battelle Memorial Institute, 
TML Report no. 24, Dec. 1955. 

3 Hoffman, G. A., “Beryllium as an Aircraft Structural Ma- 
terial,’’ Aeronautical Engineering Review, vol. 16, no. 2, Feb. 1957, 
pp. 50-55, 82. 

4 Morrison, J. D. and Kattus, J. R., “Tensile Properties of 
Aircraft-Structural Metals at Various Rates of Loading After 
Rapid Heating,’’” WADC TR 55-199 part 2, Nov. 1956. 

5 Heimerl, G. J. and Inge, J. E., ‘Tensile Properties of 
7075-T6 and 2024-T3 Aluminum-Alloy Sheet Heated at Uniform 
Temperature Rates Under Constant Load,’’ NACA TN 3462, 
July 1955. 

6 Heimerl, G. J., Kurg, I. M. and Inge, J. E., ‘Tensile 
Properties of Inconel and RS-120 Titanium-Alloy Sheet Under 
Rapid-Heating and Constant-Temperature Conditions,’ NACA 
TN 3731, July 1956. 

7 Kurg, I. M., “Tensile Properties of AZ31A-O Magnesium 
Alloy Sheet Under Rapid-Heating ‘and Constant-Temperature 


520 


TSR TARGET 


160, /20}- 
| 
| 
1401/00} 
| 
Sey 
1204 
asi 
ey PROBASLE 
100 
-TSR Gy "49GE~ 
ey PROBLELE 
Gy 
60! /4 
Ti-8Mn 
Exio® 
ALSO PROBABLE 
10 | 55 
7000 


TEMP °F 
Fig. 18 Short-time properties of titanium alloys 


Conditions,” NACA TN 3752, Aug. 1956. 

8 Van Echo, T. A., Wirth, W. F. and Simmons, W. F., 
“Short-Time Creep Properties of Structural Sheet Materials for 
Aircraft and Missiles,’ AFTR 6371 part III, May 1955. 

9 Gerard, G. and Becker, H., ‘Handbook of Structural 
Stability Part 3—Buckling of Curved Plates and Shells,’” NACA 
TN 3783, Aug. 1957. 

10 Gerard, G., “Minimum Weight Analysis of Compression 
Structures,’ New York University Press, New York, 1956. 

11 Gerard, G., “The Crippling Strength of Compression Ele- 
ments,”’ Journal of Aeronautical Sciences, vol. 25, no. 1, Jan. 
1958, pp. 37-52. 

12 Gerard, G., ‘“‘Thermostructural Efficiencies of Compres- 
sion Elements and Materials.””. Trans. ASME, vol.79, no. 5, July 
1957, pp. 967-973. 

13. Dix, E. H., Jr., “Aluminum Alloys for Elevated Tempera- 
ture Service,’ Aeronautical Engineering Review, vol. 15, no. 1, 
Jan. 1956, pp. 40-48, 57. 

14. Roach, D. B. and Hall, A. M., “The Engineering Proper- 
ties of Precipitation—Hardenable Stainless Steels,’ Battelle 
Memorial Institute, TML Report no. 48, July 1956. 

15 Hughes, P. J., Inge, J. E. and Prosser, 8S. B., ‘‘Tensile and 
Compressive Stress-Strain Properties of Some High-Strength 
Sheet Alloys at Elevated Temperatures,” NACA TN 3315, Nov. 
1954. 

16 Gordon, 8. A., “The Elastic Constants in Structural De- 
sign with Particular Application to Titanium,’’ Battelle Memorial 
Institute, TML Report no. 56, Oct. 1956. 

17 “Titanium Engineering Bulletin No. 1, Ti-6Al-4V,” 
Titanium Metals Corp. of America. 

18 Harris, W. J., Jr., “Department of Defense Titanium Sheet 
Rolling Program,’ Battelle Memorial Institute, TML Report 
no. 46, June 1956. 

19 Heimerl, G. J. and Hughes, P. J., “Structural Efficiencies 
of Various Aluminum, Titanium and Steel Alloys at Elevated 
Temperatures,’”’ NACA TN 2975, July 1953. 


JET PROPULSION 


240, 
| | 
200 
\ 
40 
80 \ \ 
Sey 
asi 
: 40 
° 
& xi0® | 
psi 
00 00 
; 


N 


Observations Made During Manhigh Il Flight 


DAVID G. SIMONS, USAF (MC)! 


Aero-Medical Field Laboratory, Holloman Air Force Base, N. Mex. 


The manned ascent to the 100,000 ft region for 32 hours 
launched on Aug. 19, 1957, opened a new realm of re- 
search. This flight provided invaluable experience and 
data on the practical problems of establishing a sealed 
cabin atmosphere and the effects of isolation and heavy 
primary cosmic rays on a human subject. Observations 
included evaluation of the balloon-capsule system per- 
formance, meteorological, astronomical and medical 
studies. 


Introduction 


Pees events make it clear that mankind is de- 
termined to conquer space. The victory will be a hollow 
one if man himself does not participate in space flight. 
The question is, how can this participation be achieved? 
There is no single technique whereby all of the conditions 
encountered in space can be simulated on or near the ground. 
Using the means available to gain experience with parts of 
the total problem, it becomes possible to fit many factors 
together, such as weightlessness, isolation, radiation exposure 
and psychological stress. The synthesized picture thus ob- 
tained helps greatly to clarify the importance of the various 
factors and their relation to the total problem. The recent 
Manhigh balloon flight to 102,000 ft, which remained at alti- 
tude for over 24 hours, provided space equivalent conditions 
for a surprising number of factors, demonstrating a means to 
get much more information. 

At ceiling altitude, only one per cent of the atmosphere 
remained above the balloon. To exist under these conditions, 
man must be enclosed in a sealed cabin with an artificial at- 
mosphere forming a “‘terrella,” a little earth, as Dr. Strughold 
calls it. This terrella must necessarily be of minimum size 
and weight, yet provide a breathable atmosphere, protection 
from temperature extremes and adequate work space. It 
is an isolated, restrictive environment that imposes many of 
the psychological stresses of claustrophobia and _ isolation 
which man will encounter in a satellite flight. At balloon 
altitudes, man is exposed to approximately half of the heavy 
primary cosmic radiation flux that he would receive in orbited 
flight. We must learn not only what man can be expected to 
observe and to do by way of productive activity under space 
equivalent conditions, but also what factors destroy initiative 
and effectiveness, so that we can learn to control them. 


Observations 


The human factor observations, which were the primary 
purpose of the Manhigh flight, included physiological 
studies of stress and blood cell response to cosmic radiation. 
A large part of the psychological information is coming from 
the tape record of descriptions, reports and subjective ob- 
servations made during the flight. Much of this data must 
await further processing and evaluation before the results 
can be presented.? 

During the flight, I had an opportunity to study visibility 
and the appearance of the environment, to make meteoro- 
logical and astronomical observations and to investigate the 


! Chief, Space Biology Branch. Mem. ARS 


* Complete flight report in preparation. 
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stability of the balloon capsule system. These studies were 
conducted by direct observation and photography and, 
occasionally, with the use of a 5 in. telescope with a 60 
in. focal length. 

At 3:00 p.m., while floating at 100,000 ft, I compared the 
color of the sky 30 deg above the horizon with reference 
color charts held in direct sunlight. Munsell color chart? 
of hue 5.0B (blue) was too green, and the other chart 5.0P 
(purple) was too red. Apparently a purple-blue hue would 
have been much closer. On both charts value/chroma dis- 
plays of 3/6 matched best. In the Munsell system, the sky 
could then be described approximately as dark purple-blue 
or 5.0PB 3/6. Above the white band, which measured 
approximately 1'/. deg wide, lying immediately above the 
horizon was a band of blue similar to the blue sky which one 
can see from the ground. Except at altitude, the range of 
blues usually seen looking from just above the horizon to 
the zenith is compressed to a band only 2 or 3 deg 
wide. This narrow blue-hued band faded into the narrow 
white band next to the horizon on its lower side and shaded 
quickly and evenly into dark blue-purple on its upper side. 
This sky color gave the impression of a spectral violet, such 
as appears very close to the end of the spectrum. It was not 
an intensely lighted color; I had to observe it for a period of 
time before my eyes became accustomed enough to its rela- 
tively dim intensity to see it at all. 

The colors of the sky were concentrated in bands close to 
the horizon, and, when looking toward the horizon, my view 
generally included white clouds below and dark sky above. 
The marked brilliance of the clouds made the sky seem black 
or more accurately completely absent. This gave me the 
inpression that I was suspended above a soup bowl with 
slightly inverted, upturned edges and without a top. Ob- 
serving the faintly curved horizon, it took little imagination 
to feel as if I were on the very fringes of the atmosphere, 
closer to space than to the earth. 

It is interesting to note that throughout the day I could 
distinguish three different horizons. There was the true 
horizon, where the sky appeared to meet the rim of the earth 
itself at a point 400 miles distant. I could see such a horizon 
only when the 400 mile vista to the horizon was cloud free 
a rare situation that occurred only toward the end of the day, 
looking toward the east and southeast. A second type of 
horizon frequently formed between the tops of cloud layers 
and the sky. That was the kind I saw most of the time, and, 
of course, it was highly variable in elevation angle with re- 
spect to the true earth-sky horizon, depending on the prox- 
imity and altitude of the cloud layers. Thirdly, there was 
an occasional layer of dusty-appearing haziness within the 
white layer just above the clouds or earth. It looked as if it 
might be a tropopause haze layer at 400 miles or simply an 
inversion defining the upper border of a haze layer several 
hundred miles away. This haze layer frequently obscured 
the line separating the sky above from clouds or the earth 
horizon below, so that it effectively formed the horizon at 
that time. 

During the afternoon, looking to the west, I saw three dis- 
tinct yellowish-white bands lying in the narrow band of 
blue sky above the white zone next to the horizon. Presum- 
ing the junction between the white layer and blue layer to be 


3 Provided by Dr. Stakutis of AFCRC. 
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in the region of the tropopause, these haze or dust layers must 
have been between 50,000 and 80,000 ft in altitude. A 
similar single layer was observed the following morning 
looking to the east. Apparently whatever constitutes this 
layer is seen better by back lighting. 

At approximately 2:00 a.m. while floating at 70,000 ft, 
I recorded the following comment, “Looking out toward 
the horizon, toward the moon there is a layer just on my level 
that gives a very gauzy, filmy white effect that obscures the 
stars. It looks like a very, very thin, foggy cloud that is 
clearly above the top of the thunderstorm activity, that is, 
like a ground fog that doesn’t quite extend to the ground 
but stays above the ground.” This was a source of concern, 
since there was no way of being certain of its relation to the 
storm below. Clouds of this type have not been previously 
reported at this altitude. 

During descent at approximately 1430 hr of the second day, 
particularly when looking toward the north or west, I noticed 
a very sharp line of demarcation which had a hazy, dark 
brown appearance below, but which appeared perfectly clear 
above. This layer was located at exactly 70,000 ft according 
to the altimeter. At first I thought it must be the tropopause, 
but then realized it was too high for that after checking the 
altimeters. Apparently, it was a very strong inversion with a 
great deal of haze and particulate matter below the inversion. 
I had never seen a sharper or more highly contrasting haze 
layer in over 1200 hours of flying in aircraft at conventional 
altitudes. 

At approximately 70,000 ft during ascent, colors on the 
ground had already begun to fade, and looking out I could 
distinguish only a gray haze at an angle of 45 deg from 
directly beneath the capsule. Greens and reds were still 
distinguishable, but had a faded pastel appearance and a 
somewhat bluish cast, as if I were looking down into a blue 
tinted filter. The broad green band of the Missouri River 
valley stood out clearly from an altitude of 90,000 ft visible 
out to an angle of almost 60 deg from beneath the capsule. 
I could trace the river’s path for nearly 150 miles in this 
manner. 

At approximately five o’clock of the first afternoon, while 
floating at nearly 100,000 ft, the smooth line of clouds form- 
ing the horizon toward the south southwest was punc- 
tuated by a buildup clearly outlined aginst the horizon. 
This structure stood out so distinctly from the other clouds 
that a special note was made of it, and a later check re- 
vealed there had been unusually violent thunderstorm ac- 
tivity in the vicinity of Denver, Colo., at the time of this 
observation. The direction of Denver was SSW of the cap- 
sule then and lay some 500 miles away. 

‘ With the cooperation of Gen. Matheny of the USAF Air 
Defense Command. 


We attempted? an experiment to check the appearance of a 
jet contrail at 35,000 ft as seen from 100,000 ft in the late 
afternoon. Unfortunately, this was a bad day for producing 
contrails. The jet was able to produce only an intermittent, 
feeble trail which I could not detect. 

The fact that the stars did not twinkle when I viewed 
them through the telescope or with the naked eye while 
floating between 90,000 and 100,000 ft emphasizes the im- 
portance of conducting an experiment to evaluate speciti- 
cally the improvement of seeing from this altitude range. 
This opens an exciting possibility of making high resolution 
observations of planetary detail. In addition, the color 
of each star was much more distinct, so that red stars a)- 
peared redder and blue stars appeared bluer. I had the in.- 
pression that there was a slight increase in overall night sky 
brightness, but this would have to be measured for confirm:- 
tion. 

The balloon-capsule system was remarkably stable whi'e 
floating at altitude. As is well known, however, a balloon 
will rotate when gaining or losing altitude due to aerodynam\c 
forces. Using relatively fixed objects such as clouds durinz 
the day or stars at night, as reference points while lookin: 
through the 5 in. objective telescope, I noted that rotation o! 
the capsule was coming mostly from my own motions. 
During stable periods lasting several minutes, none of the 
motion observed seemed to come from the balloon. Th: 
object in view would drift slowly back and forth through 
approximately one half of the field of view in the telescope. 
Thus it was possible to continue to observe a single object 
for periods of several minutes without touching any controls. 
If | moved an arm suddenly to a new position, for example, 
the mechanical force would be transmitted from the capsule 
through the parachute risers to the balloon above. It 
was reflected back from the balloon, and after about 
eight seconds would return to the capsule to be reflected 
up again. Since this was a torsion force, the result in 
the telescope was a square wave effect in which there was a 
small magnitude movement in one direction, then after the 
eight seconds a rather rapid, small rotation in the opposite 
direction with only a very slow smooth drift in between. 
Vertical thumps, such as would result from setting my foot 
down hard for instance, returned in a similar manner as a 
jiggling disturbance in the telescope after five to eight sec- 
onds delay. 

Balloon systems of this type can be extremely valuable 
for gaining experience in the practical design and use of manned 
satellite observatories. The Newtonian reaction problem 
described here is likely to be even more difficult in a satellite 
since there will not be a balloon with its enormous rotational 
moment of inertia (due to its large diameter) to serve as 
a stabilizing influence. 
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Operation Manhigh I 


OTTO C. WINZEN' 


Winzen Research Inc., Minneapolis, Minn. 


DRUEY P. PARKS? 
Aero-Medical Field Laboratory, Holloman Air Force Base, N. Mex. 


The Manhigh II flight pointed out the value of the bal- 
loon-capsule technique in the development of the manned 
space cabin, and studied the human factors in a space 
equivalent environment. The first day and night flight 
of its kind, it set a new world altitude record. This paper 
includes a description of the ballon and capsule system and 
the flight operation. 


Introduction 


T PRESENT, the modern balloon is the only vehicle 

which makes it possible to carry out extended manned 
flights under space equivalent conditions. The new balloon- 
capsule system has a current capability of probing levels 
above 99 per cent of the earth’s atmosphere. It is an ideal 
laboratory for many experiments. Winzen Research Inc. 
conducted three manned stratosphere ascents in 1957 (1).° 
This year also marks the tenth anniversary of the plastic 
stratosphere balloon and the breakthrough year for balloon 
systems (2). 

This paper presents a general description of the Manhigh 
II balloon flight and, more particularly, the part for which 
WRI was responsible—the design, construction and testing 
of the balloon-gondola system as well as the flight operation 
itself. 

Maj. David G. Simons’ 32-hour flight carried him to an 
altitude above 100,000 ft on Aug. 19-20, 1957, making him 
the first man to view sunset and sunrise from an observation 
post above the bulk of the atmosphere. In a flight as the one 
described here, the pilot is physically removed from the 
earth in a truly hostile milieu where his life span without the 
protection of his ‘‘terrella” space cabin would be about 10 sec, 
and where an error in his judgment might be fatal. His 
sensory perception of the earth and sky closely resembles 
perception from a satellite vehicle. Psychologically, such 
flights represent a true test bed for the medical study of sub- 
jective responses under flight stress, closely simulating space 
flight except for the absence of weightlessness. The value of 
such relatively low cost flights for the training and selection 
of space flight crews is evident 

His station was a sealed cabin which in almost every way 
duplicates the living conditions and the environment of a 
true space capsule such as could be used for the first manned 
satellite. With this historic flight, the development of the 
sealed space cabin and the study of the human factors of space 
flight took a giant step forward. As the animal-capsule 
flights before them, the Manhigh flights are stepping stones 
in studying the problems in the development of an artificial 
environment, the physiological and psychological problems 
affecting man in a space equivalent environment and his 
responses so that the results of this work may be applied to 
the next phase—the design and construction of manned space 
cabins. 

The flight described was part of a series of balloon-capsule 

Presented at the ARS 12th Annual Meeting, New York, N. Y., 
Dec. 2-6, 1957. 

' President. Mem. ARS. 

2 Research and Development Staff Assistant. 

’ Numbers in parentheses indicate References at end of 
paper. 
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flights under Project Manhigh of the U. 8. Air Force, Air 
Research and Development Command (3, 4). 


Background 


In order to sustain life in the hostile space environment, it 
is necessary to provide a sealed cabin for human or animal 
passengers. As in the classical Montgolfier method, animals 
were sent aloft in balloon flights conducted by WRI for the 
Aero-Medical Field Laboratory, Air Force Missile Develop- 
ment Center, in a program extending over the past four 
years. These flights were designed to develop a sealed cabin 
for extended flights of up to 36-hour duration, at altitudes 
to 126,000 ft (above 99.6 per cent of the earth’s atmosphere). 
Another purpose of the flights was the study of the biological 
effects of heavy primary cosmic radiation (Fig. 1). These 
flight expeditions were made from Minneapolis and Inter- 
national Falls, Minn., and from Sault Ste. Marie, Mich. 
The successful results of this work (5) opened the door to the 
possibility of manned flights. Project Manhigh is the logical 
extension of this work. Fig. 2 shows the company proposal 
for the Manhigh capsule. 

Project Manhigh has been carried out in close cooperation 
with Maj. D. G. Simons, AMFL, AFMDC, the Air Force 
Project Officer. Col. John P. Stapp, Chief of the Laboratory, 
approved the project for submission to ARDC where it was 
formally established in the spring of 1956. 

Major attention was devoted to safety. Thus, a total of 
six test flights were made with the actual Manhigh capsule 
system prior to the first manned flight. The purpose of 
these tests was to obtain data on launching methods, per- 
formance of the gondola climate system using an equivalent 
animal colony, performance of the gondola parachute, balloon 
performance, and to establish tracking and recovery pro- 
cedures. All flights were elaborately instrumented for 


Fig. 1 Pre-launch photo of Air Force research flight in which 

animals were exposed to cosmic radiation in flights of up to 36- 

hour duration at altitudes up to 126,000 ft. The air-conditioned 
sealed animal capsule in foreground 
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i GONDOLA SECTION 

Fig. 2 Artist’s view shows concept of one-man space capsule. Main structural member is a cast aluminum alloy turret with six 

portholes. All external and internal loads are attached at this turret. The upper and lower parts of the gondola consist of thin, 

removable aluminum shells. The feature of inclining the gondola in flight was abandoned to permit use of a telescope on the Manhigh 
II flight 


recording, photographing and telemetering the desired design 
data on system performance. Asa result, spectacular movies 
were obtained, often for the first time, showing such phenom- 
ena as gondola parachute opening sequence at 112,000 ft 
altitude, parachute stability, capsule opening and separation 
during simulated emergency descent, time lapse movies of 
balloon ascent and valving. There are data on parachute 
opening shock (average 2.5 g. in four flights), equilibrium 
temperatures in day and night radiation fields, performance 
of a new thermistor waver which at floating altitude elimi- 
nates radiation effect, as well as other data to be reported after 
reduction is complete. 

Simultaneously, the two Manhigh pilots were checked out 
and licensed as balloon pilots using the company-developed 
Sky-Car system (Fig. 3). This instrumented basket and 
balloon system served on a number of indoctrination flights 
for pilot training. During these flights much of the Manhigh 
sapsule instrumentation was also checked out. Other pilot 
preparation included parachute jumps, 24-hour claustro- 
phobia tests in the gondola, numerous ground tests using the 
gondola climate system including one unique test of the com- 
plete manned system in a high altitude, low temperature test 
chamber at WADC, blood tests for the study of cosmic 
radiation effects, and numerous physiological and psychologi- 
‘al tests. It has become apparent that the space pilot of the 
future must be a unique combination, a man who under- 
stands the principles of physics, pilotage, space medicine, is 
emotionally well balanced, reacts positively in emergencies, 
has tremendous endurance and motivation. 

On June 2, 1957, the first manned test flight was success- 
Fig.3 WRI Sky-Car at the moment of launching. The balloon fully completed. Capt. Kittinger, the test pilot, remained 


is a 31.5-ft diam N.S. constructed of 2 mil polyethylene and 500 at ceiling altitude for approximately 2 hours of his 63-hour 
lb heat-sealed load bands daylight flight (Fig. 4). He flew the aerostat to a safe land- 
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ing 80 miles southeast of the WRI balloon launch center, 
Fleming Field, Minn. Both test pilot and gondola were re- 
turned to the plant in perfect condition. 

The stage was now set for the first in a series of scientifi- 
cally planned flights with the Manhigh system. It was to be 
a day-night flight of 24 hours. Maj. Simons conducted the 
flight himself. He was eminently qualified to make this flight, 
for in addition to being project officer and having the re- 
quired training, he is a flight surgeon and a scientist. 


The Manhigh System 


The Manhigh II system consisted of a one-man gondola, 
parachute and heavy-duty plastic stratosphere balloon. 
Fig. 5 shows the configuration of the system as it appears at 
ceiling altitude. Floating at ceiling, it represents a stable 
platform. 

The gondola is suspended from the balloon through the 
parxchute which is flown in the open condition in the classical 
Skyhook method of plastic balloons. Between balloon and 
parachute is a release system which can be actuated by the 
pilot. The normal descent to earth is by valving the balloon 
to « landing. At the moment of ground contact, the pilot 
releases the balloon. He can also release the parachute to 
prevent dragging in high winds. On all plastic balloon flights 
the balloon is expendable. This is made possible by its rela- 
tively low cost. Both Manhigh flights returned in the normal 
fashion and made gentle landings. 

In ease of system failure, whether this be rupture of the 
balloon or failure of the capsule, the pilot, by actuating the 
release of the balloon, can initiate descent on the large gondola 
parachute which would return him to earth within 25 min., 
and to a breathable atmosphere within less than 15 min. 
Should the pilot become unconscious, the command post on 
the ground could initiate parachute descent of the capsule by 
means of radio control, also incorporated in the release sys- 
tem. Another back-up was a mechanical timer set to function 
at sunset of the second day. In the event the gondola para- 
chute should malfunction, an emergency which has not arisen 
in hundreds of Skyhook flights, the pilot had the option to 
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Fig. 5 Profile of Project Manhigh balloon system at ceiling al- 

titude showing balloon configuration, parachute, capsule, included 

angle of balloon seen from gondola, and dimensions of the 
system 
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Fig. 4 One of the exposures of the automatic camera which re- 


corded the photo panel once every minute. The time is 0804 on 
June 2, 1957. Pilot Capt. J. W. Kittinger has reached ceiling al- 
titude on Manhigh I flight 


open the capsule, either electrically or mechanically, and to 
bail out with his personnel parachute. Thus every important 
function had one and often two emergency back-up systems 
(see Table 1). Solutions to problems in human engineering, 
safety, control and research functions of the capsule tested 
during this flight may find immediate application in manned 
satellite cabins. 

The gondola parachute recovery system and the landing 
gear were subjected to several test flights in which animal 
colonies were safely recovered. In one test flight an an- 
thropomorphic dummy was successfully recovered from high 
altitude. 


Capsule 


The object was to build a one-man capsule of minimum 
weight and size consistent with safety and comfort which 
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Fig. 6 Artist’s drawing of the Manhigh gondola showing loca- 

tion of internal instruments and components. Pilot normally 

breathes the oxygen-helium capsule atmosphere. Equivalent 
cabin altitude can be selected on the panel 
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Fig. 7 Maj. David G. Simons, pilot of Manhigh II flight during 
final cockpit check prior to his record-breaking ascent on Aug. 


19-20, 1957. Control panel is on right, climate controls on left. 
The pilot is checking his portable tape recorder 


would be of functional design as a floating research laboratory 
for repeated flights. 

The Manhigh gondola is a three-piece aluminum alloy 
capsule, 3 ft in diam, 89 in. high. It is essentially an up- 
right cylinder with hemispherical ends. Fig. 6 is a simplified 
artist’s diagram of the capsule with the lower shell and 
landing gear (which is attached to the lower shell) removed. 
A cast, heat-treated aluminum turret serves as the main 
structural member where all stresses are concentrated. It 
holds the parachute attachment brackets where the six para- 
chute riser webbings are releasably attached, as well as the six 
6-in. portholes. The internal structure including the seat, 
instrumentation and controls is suspended from this turret. 
Top and bottom shells can therefore be light and thin, and 
they are attached to the turret by means of electrically or 
mechanically releasable clamps and sealed by silicone-rubber 
O-rings. The clamps can be released from the outside or by 
the pilot (Fig. 7). 

The capsule is supported on the ground by a tubular alu- 
minum framework designed and tested in many flights to 
absorb landing shock by buckling. This landing gear also 
serves to support outboard installations including batteries, 
cameras, sensors, official barographs, ballast tanks and air- 
conditioning equipment. The batteries are placed in re- 
leasable racks so they can be jettisoned by the pilot as ballast. 
All batteries are, therefore, insulated and equipped with para- 
chutes. Normal aircraft batteries were used to make up the 
considerable amount of required ballast and in this way 
served a double purpose. Except for a small amount of steel- 
shot controlled by a magnetic valve, no other ballast was 
carried. This amount was intended for fine altitude control 
during the afternoon. 

Fig. 8 shows the instrument panel which displayed dials and 
controls of the climate system as well as the coarse and fine 


526 


Fig. 8 Maj. Simons in the Manhigh gondola showing the com- 

fortable nylon net seat and the climate control panel. Two mi- 

crophones are in Maj. Simons’ helmet, one for the voice radio, 

the other for his tape recorder. Internal suspension and struc- 
ture of the gondola is shown 


controls for telescope orientation. In Fig. 9 the main instru- 
ment panel shows controls for the operation of the aerostat 
including balloon valve, ballasting, power switches, as well as 
emergency controls. 

All mechanical controls were color-coded; for example, 
portholes were blue (two of the portholes are hinged for open- 
ing), parachute release levers red, capsule shell release buttons 
yellow. Anattempt was made to use colors which would help 
reduce fatigue without compromising temperature equilibrium 
or interior visibility. Pastel green was chosen for the turret 
against which the color-coded controls stood out clearly. The 
top dome was covered with white insulation material. Bright 
red plastic covers protected plumbing and electrical terminal 
outlets. Instrument panels were a dull black with white 
labels, color-coded controls and safety covers. 

The special seat was conceived by Lt. Duddy of WADC 
Aero-Medical Laboratory. It is made of a lightweight frame- 
work of aluminum tubing over which nylon netting is stretched 
to conform to body contours. Safety to 15 g, comfort and 
excellent ventilation result. Improvements built into the 
system include adjustability to the body dimensions of various 
pilots and a lever which crops a portion of the seat to permit 
the pilot to stand up to stretch his legs and even turn around 
without interference. Another comfort feature is a foot-rest 
adjustable to three positions. 

Communications equipment includes VHF transceiver, HF 
transmitter and VOR for navigation. An automatic tele- 
metering beacon switched from altitude to heartbeat and 
respiration of the pilot, using specially developed sensors to 
monitor physiological data for the benefit of the tracking 
command. A new temperature sensor conceived by Dr. 
Verner Suomi was used for accurate temperature determina- 
tion needed, among other things, for the determination of the 
absolute altitude by NAA and FAI officials who supervised the 
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Function Normal operation 
Artificial environment Capsule atmosphere 
Descent Valve balloon to landing 
Capsule separation None 


Parachute release on landing None 
5-liter liquid converter 


Cooler blower—200 cfm; air 
generation blower—25 cfm 


Oxygen system 
Air regeneration 


\lectrical power Main battery pack 


\fanual decompression None 


Automatic, as selected 
Communications Voice—VHF 
Tracking Visual, airplane fixes, 
theodclite 


Cabin altitude 


Altitude beacon, double 
theodolite 


\ltitude determination 


Table 1 Normal and back-up systems—Project Manhigh 


Emergency back-up 
AF partial pressure suit 


Release open gondola parachute 
by pilot or by radio control 
from ground or aircraft 


Electric release, upper or lower 
shell 


Mechanical release 

45-min bottle supply 

Either blower will operate both 
systems 


Independent battery units in 
both systems, external 

Large manual decompression 
valve. Small manual decom- 
pression valve 

Manual 

Morse code—HF 

ADF on capsule telemetering 
beacon 

Photo panel record on camera 
film, radar 


Emergency /emergency back-up 


Bail-out with personnel para- 
chute below 10,000 ft 


Mechanical release, upper or 
lower shell 

15-min. pressure suit supply 

Capsule atmosphere breathable 
for 1 hr in case of air regen- 
eration or complete power 
failure 

Emergency batteries (silver cell) 
internal, for both systems 


Open 1 or 2 portholes with 
hinged windows 


Portable tape recorder on board 


Omni, from capsule 


Barographs on board 


establishment of an official world altitude record on this flight 
(101,531 ft). 

In addition to the flight tests, numerous ground tests were 
conducted including pressure tests to three times the design 
differential pressure (capsule equivalent altitude 25,000 ft) 
and suspension tests equivalent to 6 g loading. 

The Manhigh gondola was itself subjected to a series of 
animal flights to study its temperature control system under 
space equivalent conditions where temperature of a body is 
defined as its radiation equilibrium. Classical black and 
white gondolae are useful for daylight flights only. Insulation 
skin temperatures of 250 F in the daytime and —60 F at night 
prevailed on the animal capsules. The temperature control of 
the system is therefore the result of a careful balance of ra- 
diated heat vs. the heat input from the human subject or 
animal equivalent (125 watts) and the electronic instru- 
mentation (75 watts) plus the absorbed heat. For this 24- 
hour flight, it was decided to insulate the capsule for a com- 
fortable temperature equilibrium during the night utilizing 
this heat input. Cooling was therefore required during day- 
light hours. On longer flights, the other alternative—heating 
at night—may become more advantageous. 

The capsule was insulated by four layers of aluminum- 
coated mylar film over honeycomb paper. This WRI- 
developed radiant insulation had a multiple function in pro- 
tecting the pilot from the excessive convection cooling during 
ascent and descent, from intense solar radiation at ceiling 
altitude in the daytime, and the intense cold at night. These 
balloon flights will serve to study cabin temperature problems 
for manned satellite and space cabins. Control of absorp- 
tivity-emissivity ratio by variable surface coatings or orienta- 
tion can be experimentally explored under space equivalent 
conditions. If anything, temperature problems on long dura- 
tion balloon flights at altitude are more severe than in space 
cabins because of the extended antagonistic day and night 
cycles of the flight. 

Instruments for recording scientific data were displayed on 
a photo panel located in the capsule’s upper hemisphere (see 
Fig. 4). A camera mounted on the other side of the hemi- 
sphere automatically photographed the instrument panel at 
l-min intervals during the ascent and descent and at 5-min 
intervals during the remainder of the flight. 
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A 5-in. telescope system was developed for astronomical 
studies. It was possible to control electrically the orientation 
of the mirror which enabled the pilot to view in more than one 
hemisphere on one side of the capsule. A turret with four 
eyepieces (260, 130, 65 and 20 power) was provided. Theugh 
the capsule has no portholes at the apex or base, up and down 
vision is afforded by an outboard mirror system used exten- 
sively by the pilot for photographic coverage. 


Fig. 9 Manhigh gondola control panel showing Maj. D. G. 
Simons during cockpit checkout procedure 
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Fig. 10 Performance of WRI apex gas valve (14-in. diam) 


Capsule Pressurization and Oxygen System 


During normal flight operation, the capsule pressure regula- 
tor and oxygen supply for the pilot were integrated into a 
single system—a cabin altitude selector. 

The cabin altitude selector automatically maintained the 
capsule pressure at any selected pressure equivalent to alti- 
tudes between 12,000 and 40,000 ft. This control pressure is 
manually adjustable in flight, but was set at 25,000 ft for this 
flight. 


Table 2 Manhigh system weight breakdown 


lb 

BALLOON 
Balloon with valve and all accessories 958 
Parachute 45 
Radio control and termination (balloon release) 17 
1020 

CAPSULE 
Shell, 3-piece, including turret and landing gear 150 


Outboard air-conditioning and air regeneration, 118 
with water and chemicals 
Oxygen system with liquid Oxygen 62 
Photo panel, recording camera, strobelight 50 
Control] panels and wiring 45 
Internal batteries (silver cells) 40 
Internal structure 30 
Communications gear, VHF, HF, Omni 60 
Altitude recording and telemetering 20 


575 
BALLAstT 
External batteries (droppable) 550 
Steel-shot 100 
650 
Pilot 175 
Personal equipment 75 
Food and water 20 
270 
EXPERIMENTS 
Telescope plus mirror drive 73 
Experiments, various 60 
Cameras plus film 20 
153 
Torat LauncH WEIGHT 2668 
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As the capsule pressure dropped as a result of oxygen con- 
sumption by the pilot and scrubbing action of the chemical air 
regeneration system, additional oxygen was metered into thie 
capsule system. 

In case of an emergency during the flight in which the 
capsule atmosphere would become unsuitable for breathing, a 
secondary system could be used. This consists of the 
oxygen system in the partial pressure suit which is used with- 
out pressurizing the suit and utilizing the cabin oxygen supply. 
A third system involved pressurizing the partial pressure suit 
and using the oxygen system as well. Had this system been 
used, the oxygen for breathing and suit pressurization would 
have been available from three sources: (a) 5-liter liquid oxy- 
gen converter, (b) a 45-min compressed oxygen supply and 
(c) a 15-min compressed oxygen supply in the pressure suit. 

Thus, as was the case with every other system, there was at 
least one and in some cases two back-up systems for emer- 
gency use. 


Air-Conditioning System 


Cooling (a problem only during the daylight hours) was 
accomplished by circulating the capsule air through a finned- 
tube water-core heat exchanger at the rate of 200 cu ft per 
minute. This core removed heat at a rate of 1600 Btu per 
hour when the tubes were filled with water 20 F below the 
capsule air temperature. Any condensation on the cores 
was collected in a water trap. The air then re-entered the 
capsule and was directed to the upper section by an adjust- 
able duct. Both manual and automatic (thermostatic) con- 
trols were provided. This system was also used successfully 
on the earlier animal flights. 


Air Regeneration System 


Carbon dioxide and water removal from the capsule atmos- 
phere were accomplished primarily by a chemical air regen- 
eration unit developed by the company. The chemicals used 
to regenerate the capsule atmosphere were: (a) Anhydrous 
lithium chloride for moisture removal, (b) anhydrous lithium 
hydroxide for carbon dioxide removal and (c) anhydrous mag- 
nesium perchlorate for additional mositure removal. 

Air circulation through the outboard regeneration unit was 
controlled by a 25 cu ft per min centrifugal blower that took 
part of the return air from the heat exchanger and circulated 
it through the air regeneration unit. The regenerated air 
flowed back into the capsule through & flexible 2-in. duct. 
The outlet end of this duct was left free if order that the air it 
discharged could be directed against the porthole windows 
for defrosting or to cool the face of the pilot. 
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It may be of interest to note here that even in the event of 
complete power failure or failure of the air regenerative sys- 
tem, the capsule atmosphere would remain within tolerable 
limits for breathing purposes for a period of 1 hour. This 
tolerance was experimentally confirmed, and contributes to 
the safety of the system. This will, of course, become an 
important consideration in space capsules with specialized 
escape problems. 


Balloon 


A three million cu ft balloon of 13 mil gage polyethylene 
film was used for Maj. Simons’ flight. Fully inflated, it had 
a diameter of 200.2 ft. It weighed 960 lb and was 280 ft 
long at launching. WRI electric 14-in.-diam valve located in 
the balloon apex valved gas as controlled by the pilot from 
the capsule. Three appendices accomplished spilling of excess 
helium on reaching altitude. Seventy load-bands of 500-lb 
test each were integrally heat sealed into the meridianal seams 
as per Winzen Research construction methods. Thus the 
total strength of load bands was 35,000 Ib providing a break- 
ing strength of 12,000 lb, thus a safety factor of 4. In total, 
almost four miles of seams and of material were used in the 
construction of the balloon. A rigid connection between 
balloon and parachute was designed to prevent differential 
rotation between balloon and capsule. Table 2showsa weight 
breakdown of the Manhigh II aerostat. 


Experiments 


Merely to stay aloft and prove the day-night capability of 
the new balloon-borne research station, as well as man’s 
ability to undertake such flights without harmful after-effects, 
would have been an important achievement. But beyond 
that, this flight carried a battery of instruments for scientific 
observations in the field of aero-medicine, geophysics, astron- 
omy and meteorology. 

There was a total of 25 experiments including a 5-in. astro- 
nomical telescope with four eyepieces and articulated op- 
tically flat mirror (Fig. 12). Maj. Simons carried two movie 
cameras and a 35-mm camera. There was aboard a spot 
photometer for measuring sky brightness. Visual impressions 
were recorded on a portable magnetic tape recorder for future 
analysis. Also included was a series of cosmic ray tests. 
Cosmic ray impacts were recorded by means of track plates 
taped to the pilot’s arms and other track plates located in the 
gondola. Frequent blcod samples were taken from Maj. 
Simons before and after flight in order to study the effect of 
cosmic radiation so that he, himself, served as a human guinea 
pig for space-medicine studies. 


Launching 


A 400-ft-deep open-pit iron mine near Crosby, Minn., was 
used as the launching site for this Manhigh flight (Fig. 13). 
This was necessitated by the heavy and intricate load involved 
and because of the huge size and delicate nature of the balloon. 
The vertical inflation and launching technique was developed 
in order to eliminate dynamic stresses on the balloon during 
launching (Fig. 14). The entire length of the balloon-capsule 
system at launch was 350 ft. It would be impossible to find 
a condition where the wind at that height above the surface 
would be calm in the Central Plains states of the U.S.; hence 
the development of the pit launch technique, the theory of 
which is shown in Fig. 15. 


Tracking 


The flight ascended initially at a rate in excess of 1000 ft 
per min (Fig. 16). This rate was reduced by valving, and 
ceiling altitude was reached in 2 hours 18 min. (Fig. 17). 
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Fig. 12 Winzen crew shown steadying Manhigh gondola just 
prior to launching. Gondola shows the telescope in the fore- 
ground together with the electrically adjustable mirror shown 


focused directly on the camera. The insulated batteries, which 
can be jettisoned as ballast, are shown located along the rim of 
the landing gear 


Fig. 13 Spectacular photo of the launching of Manhigh II flight 

from an open pit iron mine near Crosby, Minn. The photo shows 

the 3 million cu ft balloon rising from the pit. 

balloon is 280 ft. 

cluding the open cargo parachute and the gondola. 
350 ft deep 


The height of the 
Height of the aerostat in excess of 350 ft in- 
The pit is 
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Fig. 14 Launching sequence for WRI open pit flights 
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Fig 15 Typical wind condition for open pit launch site 


Fig. 16 Photo of the take-off of Manhigh II flight as taken from 

the base of the pit. It shows the aerostat rising at the rate of 

1200 ft per min. The landing gear of the gondola with its many 

items of instrumentation, batteries and ballast shows clearly 
below the capsule 
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During the day, the aerostat floated westward over Minn- 


esota at about 20 mph (Fig. 18). Our tracking caravan of 
ground vehicles, three airplanes and three helicopters fol- 
lowed its progress (Figs. 19 and 20). The author’s command 
post was a communications van which followed the flight 
westward. As several other vehicles assigned to the company, 
the van was made available for the flight by the U. S. Navy, 
The flight operation and the movement of all aircraft were 
directed from this post which followed the flight, maintaining 
continuous communications with all units, setting up opera- 
tions at Brainerd, Detroit Lakes, and finally Fargo, N. D. 
Reports from the capsule came at one-half hour intervils, 
although there was much additional conversation in which 
Maj. Simons described his experiences from his aerial observa- 
tion post. At the command post also was Col. Stapp, who 
acted as flight surgeon, and Capt. Archibald, project physi- 
ologist. Capt. Parks, as aircraft commander, remained with 
the C-47, which, with the company Navion, shared track ng 
duties. Company personnel in the command post incluced 
Mr. Baumgartner, in charge of communications, Mr. Foster, 
the project engineer, Mr. Groth and a relief team. 

Decisions during the flight were made jointly between the 
pilot and command post so that problems were evaluated as 
they arose. These included a thunderstorm, forcing exten- 
sion of the flight, and an air regeneration problem. 

At sunset, the balloon was over Detroit Lakes, Minn., and 
Maj. Simons made the decision to remain aloft overnight, in 
spite of some communications difficulties (his automatic radio 
beacon operated only intermittently and therefore could pro- | 
vide only spotty ADF fixes). Simons sent omni readings 
during the night which were used for plotting his progress. 

As a result of the cooling of the gas after sundown, the 
balloon settled during the night. The winds also slowed to 
about 5 mph. 

During the night, an unpredicted thunderstorm moved in 
under the balloon. Despite normal ballasting of over 10 per 
cent of gross weight, deprived of reradiated energy from the 
ground, the aerostat settled to about 68,000 ft where thunder- 
heads were covering some stars on the horizon, a surprising 
diseovery to meteorologists for this latitude. To gain alti- 
tude, it was decided to drop two more of the expended 50-lb 
battery packs as ballast, and the aerostat rose safely above 
the storm raging below, an awe-inspiring sight to the pilot. 
The storm completely stopped all airplane tracking of the 
flight. 

After sunrise, the balloon again began to ascend due to 
the expansion of the gas from superheat. It reached 90,000 
ft shortly after 8:00 a.m., but was still over the thunder- 
storm. An hour later the pilot saw a break to the west, con- 
firmed later by the Weather Bureau. It was necessary to 
make a decision because the flight was running beyond 
schedule. It was considered inadvisable to try a descent 
because a 71-knot jet stream at 40,000 ft would have carried 
the balloon east into the thunderstorm. Thus, it was 
decided to remain at ceiling and fly westward while the 
thunderstorm moved to the southeast. The balloon system 
offers this type of navigation here demonstrated for the first 
time. 

The flight had now progressed several hours past the 
planned termination point. The chemicals in the air re- 
generation system had lost some of their ability to absorb 
carbon dioxide from the capsule atmosphere during the long 
cold night. As a consequence, the amount of carbon di- 
oxide in the capsule began to build up beyond safe limits, and 
it was necessary during the descent to alternate breathing 
pure oxygen with the face mask in place. 

With the water supply in the cooler running low, the tem- 
perature inside the capsule went up to 80 F, which is extremely 
uncomfortable in a pressure suit. But it was necessary to 
keep Maj. Simons at ceiling altitude while his balloon drifted 
westward allowing the storm to move to the east. 

About noon, Simons had cleared the western edge of the 
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Table 3 Time schedule for Manhigh II flight 
1957, CDT 
18 Aug. 
2115 Final preflight blood sample of pilot 
2120 Start donning partial pressure suit 
| 2200 Pilot enters capsule, cockpit checkout 
2300 Seal capsule, pressure test to assure zero leakage 
2400 Load gondola and balloon on truck 
19 Aug. 
0040 Depart WRI plant; conduct denitrogenation and | 
establish capsule atmosphere enroute 
0530 Arrive at launch pit, Crosby, Minn. | 
0600 Lay out balloon, start gondola preparation and 
pressure test | 
0630 Begin balloon inflation | 
0922 Launch | 
1140 At ceiling altitude 
2050 Sunset on balloon 
2) Aug. 
0610 Sunrise on balloon | 
1300 Begin descent | 
1732 Landing | 
Night hours at altitude: 9 hr 20 min 


Daylight hours at altitude: 16 hr | 

Balloon at altitude: 25 hr 20 min 

Ascent time: 2 hr 18 min 

Descent time: 4 hr 32 min | 

Total flight duration: 32 hr 10 min | 
| 


cloud bank. He acted as our airborne weather reconnaissance 
station, and his reports, based on visual observation of exist- 
ing conditions, were far more accurate than weather maps 
available on the ground. It was not until approximately 
1:00 p.m. that a definitive descent could be established. 

To help cool the capsule, the rate of descent in the tropo- 
sphere was increased to 1000 ft per min. The landing, after 
ballasting, was made at 600 ft per min. 

At 5:32 p.m. Simons landed his balloon-capsule system in a 
South Dakota field successfully completing Manhigh Flight 
II. He had made a magnificant flight, spent over 44 hours 
in a partial pressure suit, demonstrated enormous endurance 
and brought back much scientifically valuable data. 

The Manhigh IT flight schedule is shown in Table 3. 


Conclusions 


The Manhigh II operation has achieved the following re- 
sults, although many of these must await further reduction 
and analysis: 

1 The demonstrated ability of a one-man capsule to 
operate under space equivalent conditions in a night and day 
operation, as a first step toward manned space flight. The 
balloon-borne sealed cabin as a prototype for the manned 
space cabin. 

2 Physiological and psychological data on the human 
factors of space flight, including cosmic ray exposure tests. 

3. The test of a new helium-oxygen-nitrogen atmosphere 
under laboratory-controlled conditions. 

4 Data on performance of a manned balloon system at 
altitudes not reached heretofore, including controlled opera- 
tion and stability experiments. 

5 Data on the use of a telescope in manned balloon sys- 
tems and first astronomical observations on stratosphere 
balloon. 

6 Demonstration of a manned balloon station as aerial 
weather observation post with capability of limited naviga- 
tion utilizing wind currents. 
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Fig. 19 U.S. Navy-WRI radio van used during flights for com- 
mand post and tracking. This van contains tracking receivers, 
telemetering receivers, communication system and D. F. tracking 
system, as well as its own power supply when necessary or provi- 
sion for connecting to power line when possible. This view shows 
the rear entrance to the van. Aerials are visible along left side 


Fig. 20 
mitting equipment, looking toward rear entrance. 
board is visible on right side 


Interior view of radio van, showing receiving and trans-. 
Plotting 
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7 Observations on pilot visibility and space acclimatiza- 
tion. 

8 Meteorological observations of phenomena not pre- 
viously known. 

9 Demonstration of usefulness of manned balloon systems 
for upper atomsphere research and for study of tempera- 
ture control of manned space cabins. 

10 Establishment of a new world altitude record. 


With the information from this flight, it will be possible not 
only to build floating laboratories carrying larger crews but 
also to extend flight to sustained periods for medical and other 
studies preliminary to manned space flight. In addition to 
the actual research work, which can now be carried out by 
scientists relieved of pilotage duties, one of the most fasci- 
nating facets of these experiments may well be the study of 
human reactions in isolation, comfort, relaxation, environ- 
mental influence, training and acclimatization criteria, as 
man selects crews in preparation for his invasion of space. The 
balloon-borne sealed cabin, if adapted to the rocket vehicle, 
may serve as the proven prototype of the manned space 
cabin. 
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Microlock: A Minimum Weight Radio Instrumentation 
System for a Satellite 


HENRY L. RICHTER Jr.,2> WILLIAM F. SAMPSON’ and ROBERTSON STEVENS‘ 


Jet Propulsion Laboratory, California Institute of Technology, Pasadena, Calif. 


The design, construction and laboratory testing of a 
satellite tracking system are described. The tracking 
mechanism employs a low power, lightweight flight trans- 
mitter in conjunction with a receiving system of advanced 
design. The flight transmitter will radiate 3 mw 
for three months and will provide two narrow band 
telemetering channels in a unit having a total weight of 
2 lb. The ground receiving equipment is capable of 
acquiring and tracking the beacon signal at a line-of-sight 
distance of 3000 miles and at any azimuth and elevation 
angle. Interferometer antennas could be used to deter- 
mine the angular position of the satellite with an accuracy 
of one milliradian, which is equivalent to approximately 
+0.04 sec in the determination of the period. 


Introduction 
Purpose of Microlock System 


HE launching of a small vehicle into an orbit around the 
earth is pointless unless some means is available to dem- 
onstrate the existence of the orbited object. A minimum 
weight tracking mechanism independent of lighting and 
weather conditions is required. The utilization of a mini- 
mum weight radio transmitter with associated ground receiv- 
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ing equipment for a satellite vehicle was studied by the Jet 
Propulsion Laboratory from the standpoint of a low level 
communications system. This study (1)* specified a com- 
munications system in which the transmitter was minimized 
as to power and weight, and complexity was added to the 
ground equipment (where weight is no problem) in compen- 
sation. The system is built upon basic electronic circuits 
and techniques, but uses new combinations of these to accom- 
plish the aims set forth here. This paper describes the design 
and testing of the communications system as it has developed 
from the feasibility study discussed in (1). 


General Characteristics of System 


A block diagram of the overall Microlock system is shown 
in Fig. 1. The missile transmitter consists of a radio-fre- 
quency oscillator which is phase-modulated by frequency- 
modulated subcarriers, of which as many as five can be ac- 
commodated in the present system. 

The primary unit of the ground station is a phase-locked 
receiver which is designed to detect the beacon signal and to 
provide automatic tracking of the doppler shift as the satel- 
lite transits the station. The phase-locked receiver provides 
phase-coherent reference signals to an interferometer re- 
ceiver, to allow correlation detection of the signal received on 
a two-aerial interferometer such as is commonly used in radio 
astronomy. Correlation detection rather than linear or 
square-law detection in the interferometer receiver results in 
much less noise in the angle-of-arrival data. The system is 
designed for an accuracy of 1 mil. 

The telemetering subcarriers are received in the phase- 
locked receiver and sent through discriminators to recover the 


5 Numbers in parentheses indicate References at end of paper. 
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original data. In order to provide the best possible data out- 
puts, it is expected that phase-locked discriminators will be 
used. 

Frequency and time standards are obtained from transmis- 
sions of the National Bureau of Standards radio stations 
WWV and WWVH. In this way, data taken from several 
tracking stations can be correlated with a timing accuracy 
equivalent to 0.25 mil. 


Signal Detection—Lock Loop Principles 

USE OF A PRIORI INFORMATION The performance of any sig- 
nal detection system can be maximized only when all avail- 
able a priori information has been used to the best advantage. 
For example, the ordinary AM receiver used on the broad- 
‘ast band would hardly provide satisfactory operation if the 
listener were denied access to the list of assigned frequencies 
of operation for stations within the tuning range of his re- 
ceiver. In this example the a priori information (signal fre- 
quency) allows the listener to locate the desired station 
rapidly; without this information the listener is forced to per- 
form a laborious series of trial and error operations searching 
for some other a priori characteristic of the desired signal 
(e.z., station call letters). 

A little reflection on this same example will show the de- 
sirability of another feature, memory. The listener who has 
to search all over the dial each time he wants to find a station 
is faced with the problem of finding a station rapidly at some 
future time in order to listen to a particular program. The 
obvious solution is to find the station ahead of time and to 
leave the dial set at the desired frequency. In this further 
example, use is made of the ability of the system to remem- 
ber information obtained by the original search. 

Two classes of a priori information important to the satel- 
lite tracking problem are target dynamics and signal char- 
acteristics. Target dynamics include target position relative 
to the receiving station and all of the derivatives of position. 
The equations of motion of the satellite and the known forces 
(gravity, thrust, drag) allow us to at least place limits on the 
variation of important derivatives of position with all pos- 
sible target aspects. The a priori knowledge of signal char- 
acteristics is based firstly on known features of the transmitted 
signal, and secondly on the modification of that signal by 
propagation and target dynamics. Characteristics of the 
transmitted signal, such as frequency, bandwidth, power and 
modulation are important as are propagation effects, such as 
distance, absorption, refraction and doppler effect. This a 
priori information should be used to the fullest extent pos- 
sible in determining such system parameters as antenna di- 
rectivity, detection method and tracking schemes. 

CORRELATION DETECTION This is one means of employing 
some of the a priori information about signal characteristics. 
The basic operation of correlation detection is the multi- 
plication of incoming signal plus noise (S + N) by a locally 
generated estimate of signal S* which embodies to the great- 
est possible extent the known signal characteristics. This 
product 

S* (S + N) = SS* + NS* 
when averaged by a low-pass filter, yields the correlation co- 
efficient (SS*),. contaminated by a small amount of noise 
(NS*),,. This process is said to be linear in that the signal- 
to-noise ratio at the output SS*/NS* is the same as that at 
the input S/N. This linear detection process is to be con- 
trasted with square-law detection in which the input signal 
plus noise (S + N) is passed through a square-law detector 
forming 
(S + N)? = S? + N? + 28N 

In this process the desired signal appears as S? contaminated 
by noise (N? + 2SN). Furthermore, the output signal-to- 
noise ratio is not equal to that at the input 


S? _ _8/N 
(N?+28N) (2+ N/8) 
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Fig. 3 Elementary satellite-detection system 


Thus, the signal-to-noise ratio for square-law detection is less 
than that for correlation detection by the factor (2 + N/S). 
The degradation of signal-to-noise ratio for a square-law de- 
tector becomes particularly important when the signal-to- 
noise ratio is less than unity. For instance, when S/N = 
0.10 (—20 db), the degradation factor is 12. 

PHASE-LOCKED LOOP One method of mechanizing corre- 
lation detection in practical receiving systems is the phase- 
locked loop which is particularly applicable when the trans- 
mitted signal is a pure sine wave. In the phase-locked loop 
(Fig. 2) the local estimate of the tramsmitted signal is gener- 
ated by a voltage controlled oscillator (VCO), and the mathe- 
matical operation of multiplication is performed by the phase 
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detector. This phase detector provides a de output voltage 
which is proportional to the phase difference between the in- 
coming signal and the local estimate generated by the VCO. 
The de error voltage is separated from noise by the low-pass 
filter (integrator) to provide a control voltage to the VCO. 
In this way the phase-locked loop is an electronic servo- 
mechanism which accomplishes signal detection using only 
linear mixing. This system provides memory by virtue of 
the voltage stored on the integrating capacitor in the low-pass 
filter. This voltage is always a “best guess” of the present 
signal frequency and is retained for some time after disappear- 
ance of the signal, thus providing a means for reacquiring the 
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signal should it appear again at the same frequency. The 
design of a phase-locked loop for a particular application re- 
quires detailed knowledge of target dynamics and their effect 
on signal characteristics. 

The simple phase-locked loop shown in Fig. 2 is a servo sys- 
tem which locks a VCO in phase synchronism with a sine 
wave signal input, in spite of a large amount of noise that 
may also be present at the input. If the system is assumed 
to be initially in lock (i.e., if the VCO has exactly the same 
frequency as the input signal), the output of the phase de- 
tector will be directly proportional to the cosine of the phase 
difference between the signal and the VCO output. This 
phase detector output, when filtered by the low-pass filter, is a 
control voltage which will maintain phase synchronism with 
the VCO output 90 deg from the input signal. The low-pass 
filter effectively removes the noise from the control voltage so 
that VCO output is very clean and is a good measure of signal 
frequency and phase. In a second channel, the signal is 
shifted in phase by 90 deg, so that it is in phase with the VCO 
output. The phase detector in this channel then produces a 
de voltage which is proportional to the signal amplitude. !n 
this manner, the signal is completely detected by the phaso- 
locked loop; i.e., the frequency, phase and amplitude ave 
determined. 

This description of the phase-locked loop assumes that tlie 
loop is initially locked. Initial acquisition of the signal may 
be accomplished by slowly sweeping the VCO frequency across 
the signal frequency. As the beat between the signal and the 
VCO output goes to zero, the system acquires phase-lock and 
thereafter retains synchronism, unless the signal level be- 
comes so small that the available control voltage can no longer 
overcome the effects of the small amount of noise which ap- 
pears at the output of the low-pass filter. 


Radio Link 


Operating Frequency and Power 


A brief study has been made to determine the minimum 
transmitted power which would assure detection of the 
satellite during favorable transits. The system to be con- 
sidered first is shown in Fig. 3. This elementary system is 
based on three assumptions: 

1 The satellite transmitter is crystal-controlled at a fre- 
quency f. 

2 Certain trajectory features, such as radial velocity and 
acceleration, are known. 

3 Noa priori information is available as to the angular 

direction to the satellite. 
The first and second assumptions determine the required 
receiver noise bandwidth B,, and the third assumption re- 
quires the use of an omnidirectional antenna at the ground 
station. 

REQUIRED POWER Receiver noise and the expected receiver 
signal for this system are shown in Fig. 4. A receiver internal 
noise figure of 3 db was assumed. Galactic noise received 
on a half-wave dipole varies with frequency as f~*! 
and is approximately equal to thermal noise at 150 me (2). 
It is assumed that all man-made interference sources can be 
eliminated. The receiver bandwidth, as shown in Fig. 4, is 
that required of a phase-locked receiver so it tracks a 
crystal-controlled source with a phase error of 10 deg peak-to- 
peak. The contributions of galactic noise and receiver noise 
within the receiver bandwidth are indicated in the curve show- 
ing total noise at the receiver. The signal received at a di- 
pole antenna from a 1—xw source at a distance of 200 miles is 
also indicated in Fig. 4 along with a curve of signal-to-noise 
ratio. From these curves it is apparent that a 1—yw crystal- 
controlled signal can be detected at a distance of 200 miles 
if its frequency is below 150 me. 

In the region below 100 me there is relatively little ad- 
vantage to changes in ground antenna size, since the primary 
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Fig. 5 Maximum detectable distance as a function of radiated power for isotropic antennas 


noise sources are external to the receiver. Antenna di- 
rectivity may be of some advantage when the satellite does 
not appear close to the galactic equator; however, an object 
circling the earth near the equator is often close to the Milky 
Way. Antenna directivity may also provide additional iso- 
lation from man-made and atmospheric noise which usually 
come from near the horizon. 

CHOICE OF OPERATING FREQUENCY Items requiring further 
consideration in the choice of operating frequency are: 
Antenna efficiency in the satellite, possible operating fre- 
quencies for transistors and characteristics of the ionosphere. 

It will be assumed that transistors should be available for 
use in the satellite instrumentation which will permit oper- 
ation at 100 me or above. The properties of the ionosphere 
in this frequency range are not well known. The only ex- 
perience available is that gained by workers in radio astron- 
omy (2). They have found that radio waves above 20 me 
successfully penetrate the ionosphere without attenuation, 
except at very low angles of incidence. 


Performance and Signal Calculations 


After a receiver design has been chosen, the ability of such 
a receiver to acquire and lock onto a signal depends on the 
nature of the signal. The principal factors that must be 
considered are the signal-to-noise ratio in the receiver pass- 
Although 
doppler-frequency offsets and doppler-frequency rates also 
affect loop performance, in the Microlock system they can be 
compensated for or are small enough to be neglected. 

A study has been made of the expected performance of the 
phase-locked receiver designed for the signal conditions ex- 
pected from an orbiting beacon in a circular orbit 200 miles 
distant from the earth’s nominal surface. Since a zenith pass 
of the beacon presents the maximum range of signal-ampli- 
tude variations that might be encountered for any pass, a 
zenith pass is used to demonstrate the expected receiver per- 
formance. 

The rms phase jitter of the loop is a measure of how solidly 
the loop is locked to the beacon signal. An rms jitter of 30 
deg is considered marginal lock; 10 deg of jitter indicates solid 
lock. Fig. 4 shows that a reasonably solid lock should be 
possible even at very low angles of elevation. This is impor- 
tant, since many of the passes do not rise very far above the 
horizon. 
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Another way of presenting the receiver performance is 
illustrated in Fig. 5, which shows the maximum range at 
which the receiver should be able to acquire and lock onto a 
beacon, given a specified radiated power from the beacon. 

One can compute the expected signal-to-noise ratio in the 
3 ke bandwidth of the IF amplifier. The received signal 
calculations of Fig. 6 are based on a 3 mw signal radiated 
isotropically from the beacon. Although the antenna pat- 
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tern of the orbiter is known, the spatial orientation of the 
pattern is not known for general observations, since it depends 
on the attitude of the orbiter at the time of observation. The 
attitude depends on the observer’s location, the time at which 
the satellite is launched and the particular pass which is being 
observed. Thus, an isotropic antenna is chosen for the pur- 
pose of this study. 

It is expected that the ionosphere will cause unknown ro- 
tation of the plane of polarization in the received signal. For 
this reason, the receiving antenna is of the helical type. 
Since, for linear polarization, the helical antenna has essen- 
tially zero db gain over a wide angle, it may be assumed to 
be isotropic for the general case. 

Ground station locations should be selected in such a man- 
ner that actual noise levels closely approach the calculated 
values. In making the selection, factors that should be con- 
sidered include power line noise, propagation shadows from 
known FM and TV broadcasting stations, industrial noise 
radiations, interference from high power radiations at the re- 
ceiver image frequencies and automobile ignition interference. 


Criteria for Beacon Design 


Before design work can progress very far on a beacon trans- 
mitter, a number of interrelated decisions must be made. 
These are concerned with frequency of operation, radiated 
power, operating life of flight equipment and duplication of 
function for improved reliability. Presumably, an upper 
limit on the weight alloted to flight communications equipment 
has been set from other considerations (propulsion and struc- 
ture). A compromise must now be made between operating 
ife and power radiated, the product of the two being a con- 
stant (ignoring the change of efficiency of the oscillator as the 
power level is changed). A lower limit on the radiated power 
can be set by the orbit expected, the anticipated receiver 
sensitivity and the factor of safety. If duplication of func- 
tions is desired, the weight allowed for each individual 
unit must be reduced. 
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Telemetering System 


The installation of a radio transmitter in a vehicle opens 
the possibility of the telemetering of information. The de- 
tails of the telemetering circuit incorporated in the Microlock 
system are given in a following section. The technique em- 
ployed is the conventional one of using one or more subcarrier 
oscillators, each restricted to a small audio-frequency range, 
into which the data to be transmitted are encoded. The na- 
ture of the Microlock communications system is such that 
restrictions must be placed on the telemetering channel be- 
cause an information bandwidth of, at most, a few cycles per 
sec is available. This means that the information to be telc- 
metered must be in such a form that it does not vary rapid!y 
with time since a narrow bandwidth audio locked loop cir- 
cuit must be able to track the frequency of the telemetering 
signal. 

There is a large amount of data that could be telemetered, 
including data of value to the design of future satellite vo- 
hicles. One of the most important design considerations, and 
the most difficult to predict, is the temperature variation and 
equilibrium temperature of the instrument compartment in 
the payload. An analytical attack on this problem has been 
made (3). Actual measurements under orbiting conditions 
are desirable in order to learn how much control of tempera- 
ture has been accomplished. The operation of many of 
the electronic components in the payload is possible only 
within certain temperature limits; and, in the event of failure 
of part or all of the flight electronic equipment, a record of the 
actual temperature of the compartment would be useful 
information. 


Flight Equipment 
Basic Considerations 


Several of the requirements of and limitations upon the 
flight equipment have already been mentioned. The design 
objective, obviously, is to make the most efficient use of the 
weight available and yet provide a system of high reliability 
and performance. This criterion must be applied to all parts 
of the flight equipment: The electronic components, circuit 
elements and the supporting structure. The output power-to- 
weight ratio as a whole must be as high as possible, consistent 
with reliability. The use of transistor circuitry seemed de- 
sirable in attaining this end, and experimental models of high- 
frequency transistors have been successfully used. Several 
environmental criteria must be applied in order to anticipate 
any limitations that must be placed upon the circuit elements 
or structure. The two different types of environment that 
are expected have been considered: The stresses and vi- 
brations present during propulsion and during the static 
period after the satellite has orbited, when equilibrium tem- 
perature and temperature variations (as well as cosmic rays, 
etc.) must be considered. The design of the flight equipment 
is now presented in detail. 


Environmental Limitations 


DYNAMIC ENVIRONMENT The environment expected dur- 
ing the dynamic or propulsive part of the flight may be con- 
sidered as a combination of four types of action: Shock and 
thrust from the burning of the motors, vibrations due to the 
burning of the motors, the possible spin of the payload and 
aerodynamic heating. The first condition to be considered is 
the axial acceleration due to the burning of the motors. 
The thrust becomes progressively more severe as the later 
stages of the vehicle are ignited and burn. A thrust load of 
about 100 g toward the end of burning of the final stage is 
the largest that is expected. A shock is expected to occur 
upon ignition of each motor or set of motors, but little is 
known about its magnitude. Estimates place the most se- 
vere shock at about 100 g maximum. 
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The second condition is the vibration of the airframe due to 


the burning of the motors. Numerous static firings of solid 
propellant motors have been made, and the vibrations of dif- 
ferent parts of the motor cases have been measured by means 
of accelerometers. The recordings made of the acceler- 
ometer output do not indicate any serious vibration problems, 
but this type of test is far from conclusive. The attachment 
of the motor to the airframe of the missile can greatly change 
the nature of vibrations because of the addition of mechani- 
‘al resonances (and dampings). 

If the satellite vehicle is given some angular momentum 
(spin) during launching, centrifugal loads on components and 
structure located off the spin axis must be considered. 

STATIC ENVIRONMENT Thestatic (orbiting) environment of 
a satellite mainly involves two conditions: Spin and tem- 
perature. The spin of the vehicle is expected to damp out 
slowly because of the influence of the magnetic field of the 
earth. Electric currents are set up in moving conducting 
mutter when a magnetic field is present, and the spin energy 
will be dissipated by these eddy currents, putting an end to 
the spin if the energy is not replaced in some manner. 

The most serious effects will be those of temperature and 
temperature changes. When the satellite is in such a posi- 
tion with respect to the earth that it is exposed to sunlight, 
thermal energy will be absorbed and the temperature of the 
skin will rise. Conversely, when in the shade of the earth the 
satellite will radiate more thermal energy than it receives and 
will cool. The skin temperature will then vary between fairly 
wide limits, which will depend on the physical characteristics 
of the exterior of the vehicle. If some sort of thermal insu- 
lation is provided between the skin and the instrumentation 
compartment, the excursions of temperature will be reduced, 
and the mean temperature will now be of importance. This 
mean temperature must permit the electronic components to 
function properly. It is believed that suitable thermal insu- 
lation can be provided to restrict the excursions of internal 
temperature to a few degrees from the mean. 


Beacon Design 


CRYSTAL-CONTROLLED OSCILLATOR The beacon must satisfy 
several criteria, foremost of which are: A high ratio of power 
radiated to gross beacon weight and good short term fre- 
quency stability. The beacon must also, of course, be ca- 
pable of enduring the environment, including shock, vibra- 
tion and temperature. 

The crystal-controlled transistor oscillator shown in Fig. 7 
can be very light in weight and still have a fairly high over- 
all efficiency. The unit is basically a Hartley oscillator, using 
a series-resonant quartz crystal in the feedback path. It 
should be noted that an inductor is used across the crystal to 
raise the nonresonant impedance. 

In laboratory tests, the grounded base connection of the 
transistor shown in Fig. 7 has proved superior. The unit 
shown has operated with an output of 2 to 3 mw at 
108 me, with a total input of 10 mw. At higher power in- 
puts, the efficiency can be maintained at around 25 per cent. 
A special mount for the quartz crystal, which will enable the 
crystal to withstand the vibration and shock with as little 
change in the frequency as possible, is being investigated for 
this unit. The transistor used in the circuit shown in Fig. 7 
is a Bell Telephone Laboratories development model 2039. 

Changes in frequency due to changes in reflected load from 
the antenna can be a serious problem in a narrow band system 
such as this, and effort is being expended to minimize these 
effects. When a unit is free of the earth, and all stages have 
been separated, there will be no further problem from these 
changes in reflected impedance. 

TELEMETERING OSCILLATORS The temperature telemetering 
oscillators for this beacon are simple transformer-coupled 
transistor devices (Fig. 7). The frequency is determined by 
the tuned circuit formed by the primary of the transformer, 
the two capacitors and the temperature sensitive resistance. 
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The voltage developed in a secondary winding on the trans- 
former is applied in series with the collector voltage to the 
RF stage and frequency-modulates the RF oscillator over 
very small excursions. 

Power suppty To provide a basis for selection of the power 
supply for a satellite beacon, an investigation of the proper- 
ties of batteries was undertaken. The investigation, which 
included life and environmental tests, was restricted to com- 
mercially available batteries, because they are readily ob- 
tained, and because their production has become standard- 
ized. 

SUPPORTING STRUCTURE The beacon supporting structure 
was subjected to a stress analysis in which the structure was 
assumed to be made of either 91-LD fiberglass plastic or mi- 
carta. The structure, as designed, was found to be capable of 
withstanding both the static and dynamic mechanical en- 
vironments expected in the satellite vehicle, when constructed 
of either material. Although use of the 91-LD fiberglass 
material would have permitted thinner sections in all parts of 
the structure, micarta was selected as the material for the 
beacon structure. 

THERMAL PROPERTIES It has been pointed out that the 
Microlock beacon will function only over a narrow range of 
temperatures. Investigations of the temperature of the shell 
of an orbiting missile indicate that the temperature of this 
shell will vary over a much greater range than the beacon can 
endure. The variations of temperature of the beacon unit 
can be limited to periodic changes of a few degrees about the 
average temperature, if the amount of heat transferred be- 
tween the shell and the beacon is sufficiently small. Heat is 
transferred from the shell to the beacon by both radiation 
and conduction. 

FLIGHT ANTENNA The beacon antenna can be formed by 
splitting the payload electrically around its circumference. 
The antenna gap would be fed by radial spokes of thin metal 
from the transmitter terminals. The radiation pattern of 
the vehicle can be similar to that of a dipole. As the rocket 
stages are connected, the antenna lobes bend toward the rear 
and the gain increases. Rotational symmetry of the antenna 
pattern is essential to the operation of such a low power 
satellite-detection system using a simple ground receiver. 


Ground Equipment 


Receiving, Timing and Recording Equipment 


The basic design of a phase-locked system for satellite 
communication has been described in the previous sections of 
this paper with a description of applicable types of airborne 
equipment. The ground equipment required to complete the 
system is readily constructed using well known techniques for 
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all electronic components. In fact, mechanization of a prac- 
tical receiving system can be accomplished with standard 
components which are all well within the present state of the 
art. 

PHASE-LOCKED RECEIVER A block diagram for the phase- 
locked receiver appears as the right hand portion of Fig. 8. 
The basic layout of the receiver is a double superheterodyne 
with a first IF frequency of 5.0 me and a second IF frequency 
of a 0.455 me. The local oscillator at 103 me is phase-locked 
at exactly 5 me from the incoming signal at 108 me. Crys- 
tal oscillators at 5.455 and 0.455 me are used as reference sig- 
nals in the IF channel. 

The antenna preamplifier is designed to maintain a low 
noise figure, when several hundred ft of coaxial cable are used 
to connect the antenna to a receiver. For this purpose the 
preamplifier has been mounted in a weatherproof box to be 
located close to the antenna. The amplifier provides 25 db of 
gain with a 3 db noise figure and has 70 db image rejection. 

The first mixer, a 5 me IF amplifier, and the second mixer 
are contained in one subassembly which provides approxi- 
mately 50 db of gain. Additional gain of 80 db is contributed 
by the 0.455-me IF amplifier which is constructed as a sub- 
assembly with a mechanical filter having a 3 ke bandpass. 
Automatic gain control (AGC) is applied to the 0.455-me IF 
amplifier. 

The phase detector is a diode type of phase comparator, 
which produces an output voltage proportional to the cosine 
of the phase difference between the signal voltage and the 
reference voltage. Isolation amplifiers have been provided 
on both inputs, resulting in a gain factor of 0.88 volts/deg. 
The signal input amplifier also incorporates a 90 deg phase 
shifting network and has been adjusted to limit at signal in- 
puts greater than 3 volt. 

The 103 me VCO unit consists of a 34.3 me erystal-con- 
trolled oscillator, a frequency-tripler stage and a reactance 
modulator packaged as a single assembly. The VCO fre- 
quency is controlled by a reactance modulator using semi- 
conductor diodes, the diode current controlled by a differ- 
ential de amplifier stage. The VCO frequency is controlled 
electrically within +10 ke of the nominal center frequency of 
103 me. This range is adequate to adjust for expected dop- 
pler-frequency and crystal-tolerance offsets. Doppler beat 
notes are obtained by mixing the VCO output frequency with 
the output of a 103 me crystal-controlled oscillator. 

Signal-strength readout is obtained from a second phase 
detector operating in quadrature with the first phase de- 
tector. Construction of the two units is similar, with the 
exception that the signal amplifier provides neither limiting 
action nor a 90 deg phase shift.. 
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INTERFEROMETER RECEIVER The individual components 
used in the interferometer channelare identical with those found 
in the signal channel. As may be seen from the block dia- 
gram (Fig. 8), reference signals used in the locked loop system 
are also used directly in the interferometer mixers. Both 
the signal subtractor (hybrid circuit) and phase shifter are 
constructed of coaxial cable and are unique to the inter- 
ferometer channel. 

ACQUISITION CONTROL For acquisition purposes, control of 
VCO frequency is accomplished by applying a manually con- 
trolled step function of current to the loop-filter capacitor. 
The circuit constants are adjusted so that the VCO frequenc v 
may be swept either up or down from its center frequency in 1 
nearly linear fashion. Three sweep rates are available to th: 
operator: 25 eps? (the maximum allowable sweep rate for 
acquistion of a marginal signal), 50 eps? and 75 eps®?. Success- 
ful acquisition is sensed by a relay circuit operating from the 
signal strength output of the phase-locked receiver. The 
presence of a signal automatically terminates the acquisition: 
sweep. 

RECORDING AND TIMING All data outputs from the receive: 
are recorded on an 18-channel photographic oscillograph 
Any four of the data outputs may also be displayed simul- 
taneously on direct writing oscillographs. In order to cor- 
relate the data of several widely separated stations on a 
common time base, timing marks are generated by an os- 
cillator that can be made to coincide with transmissions from 
WWYV or WWVH. 

Telemetering information is received as untracked phase 
modulation at the phase detector output (Fig. 8). The 
telemetering signals are detected in audio-frequency locked 
loops that perform the function of discriminators. Dis- 
criminator outputs are then fed to appropriate recording 
channels. 


Antenna System 


CHOICE OF ANTENNA A preliminary study of the effects of 
the ionosphere on the radiated wave indicates that the wave 
will arrive at the ground linearly polarized but having an 
unpredictable plane of polarization, because the slightly 
anisotropic nature of the ionosphere will cause a gradual ro- 
tation of the polarization plane. Thus, a circularly polar- 
ized antenna is necessary to insure against loss of signal due 
to polarization effects. The helical type of antenna was 
chosen because it is inherently rugged, simple and broadband. 

INTERFEROMETER The interferometer antenna isa practical 
means of using a priori knowledge of the received signal to 
increase the system accuracy. The theoretical interferometer 
output has a distinctive and predictable form, which enables 
it to be readily correlated with the observed interferometer 
output to reduce deleterious effects of noise and interference. 

As shown in Fig. 9, the interferometer is a phase comparison 
antenna system. The phase-reference antenna b is located 
exactly midway between antennas a and c. A signal arriving 
at antenna a, at an angle @ from the normal, travels the ad- 
ditional distance D sin @ in relation to the signal at antenna b. 
Similarly, the signal at antenna c travels a path which is 
shorter by the distance D sin 6. Thus the signals at c and a 
respectively lead and lag the signal at b by the phase angle 
¥ = (2rD/)) sin 6. When the signals at a and c are added 
vectorially, they form an interference signal whose amplitude 
is a rapid function of the angle, and whose phase is nearly 
identical to that of the reference channel. Slight phase varia- 
tions will occur because of imperfect balance at the summing 
point. In general, a requirement for 1 mil tracking ac- 
curacy is thought reasonably obtainable for this interferometer 
with 200 ft spacing. 


Physical Assembly 


All of the assemblies comprising the receiver shown in 
Fig. 8 incorporate ruggedized subminiature tubes and parts. 
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The use of these components has made it possible to build 
each unit into an I-beam assembly 2 in. high, 12 in. wide 
and 9 in. long (Fig. 10). Possible receiver malfunctions 
may then be corrected rapidly by merely replacing entire sub- 
assemblies. The number of different subassemblies is rela- 
tively small, since identical components are used in the phase- 
locked receiver and in each interferometer channel. There- 
fore, only a few spare subassemblies are required to ade- 
quately maintain receiver operation. 

The receiving, timing and recording equipments have been 
assembled in consoles located in a 25 ft semitrailer. 

Fig. 11 shows a ground station set up for one of the earlier 
experiments. Three antenna units forming an interferom- 
eter system may be-seen. Each helix antenna unit consists 
of: 

1 A 10 ft square ground plane, constructed of perforated 
sheet aluminum backed by a rigid framework. 

2 A 3 ft diam by 5 ft long fiberglass reinforced plastic 
tube with a metal-strip helix. 

3 Twostruts which connect to the rear of the ground plane 
and allow it to be tilted up to any angle. 


Test Program 


Since the conception of the Microlock system, its various 
components and assumptions have been subjected to ex- 
tensive testing. An important assumption was that appro- 
priate locations could be found for ground station placement 
which would provide desirable observational geometry for 
satellite tracking and, at the same time, would be free from 
man-made radio interference. It was also assumed that a 
transitorized beacon transmitter could be constructed to 
provide low power output and long life (by virtue of high 
efficiency) at low weight. Design of the ground station 
equipment was based on principles already proved at this 
Laboratory. However, it was necessary to construct and 
test receivers and antennas which had been designed spe- 
cifically for this task. 

Testing of these components and assumptions is now com- 
plete. All the necessary electronics equipment has been 
constructed and bench tested. Field testing has included 


Fig. 10 Phase-detector assembly 
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helicopter flights near this Laboratory and in a quiet location 
in San Diego County, California. 


Ground Station Sites 

A ground station site for satellite tracking conducted by 
means of the Microlock system must satisfy two primary re- 
quirements: 

1 Man-made radio interference must be smal! 

2 The geometry for observation of the satellite from the 
site must be favorable. 

Some of the possible sources of man-made radio interference 
at Microlock frequencies are TV or FM stations, high-voltage 
power lines, and automobile ignition systems. In order to 
obtain relative immunity from such interference sources, a 
site is required remote from centers of population and which 
is shielded from nearby sources by surrounding terrain. The 
radio astronomer J. G. Bolton (now associated with the Cali- 
fornia Institute of Technology) was consulted for advice on 
possible locations of desirable sites. His experience showed 
that either a distance of 200 miles or shielding by two trans- 
verse mountain ranges is required to provide adequate isola- 
tion from TV or FM stations. In addition, the equipment 
should be located more than a mile from the nearest high- 
voltage power lines or regularly traveled roads. 

Mr. Bolton indicated that Earthquake Valley (EQV) near 
Julian in San Diego County was the most desirable site in 
southern California. Subsequent field interference tests made 
on the spot have confirmed the desirability of this site. 


Testing of Prototype Equipment 

ReEcEIvER Construction and testing of prototype ground 
receiving equipment was completed in early 1956. The de- 
sign of the receiver is such that the specifications for each of 
the individual blocks are readily realized in practice, and no 
difficulty was encountered in achieving the desired perform- 
ance. When the receiver was assembled as a unit, the usual 
difficulties associated with operation from a common power 
supply and with shielding of high gain amplifiers were en- 
countered. These difficulties were readily overcome, how- 
ever, and the receiver was demonstrated to be capable of 
acquiring and tracking a signal at —150 dbm. This power 
level is equivalent to 10~'’ watts or 0.007 uv in 50 ohms. In 
contrast, a good commercial communications receiver is 
capable of detecting a signal of approximately —110 dbm or 
about 0.7 uv in 50 ohms. 

After the successful bench tests, the receiver was installed 
in the equipment van, together with the necessary timing and 
recording equipment, in preparation for field testing of the 
complete system. 
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Fig. 13 Interferometer antenna system in Earthquake Valley 
tests 


Beacon The very early prototype beacons were subjected 
to several bench tests. The mechanical structure of the 
beacon, including many electronic components, was vibra- 
tion tested to 25 g of sine wave acceleration over the frequency 
range of 20 to 2000 cps. This unit also passed a shock test 
of 60 g acceleration. A complete operating beacon was tested 
on the random noise vibration table to 10 g rms acceleration 
over a 20 to 2000 eps range, while operating, and the beacon 
operated satisfactorily throughout the test (Fig. 12). 


Earthquake Valley Tests 


A complete ground station was assembled at Earthquake 
Valley and helicopter tests were performed for the purpose of 
checking the angle-measurement portions of the system. 
These tests were performed May 14 to 25, 1956. The pri- 
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mary purposes of the Earthquake Valley tests were to gain 
experience with the interferometer antenna system which has 
been proposed for angle measurement and to evaluate the 
accuracy of such an antenna in conjunction with the Micro- 
lock receiver. The ambient (external) noise level at EQV was 
found to be about 6 db above thermal noise; consequently, 
it was possible to measure the performance of the system when 
tracking very small signals under essentially the conditions 
assumed in the theoretical analysis of the system. 

The general layout of the interferometer system, as placed 
at Earthquake Valley, is shown in Figs. 11 and 13. The 
three antenna units were set on a base line of 20 wave lengths. 
which, at the operating frequency chosen, required a little 
over 200 ft separation between the end antennas. This sepa- 
ration causes nulls in the multilobed interferometer pattern at 
intervals of about 50 milliradians. Phototheodolites were 
used for checking the system angular accuracy. 

Electrical calibrations of the receiving system were per- 
formed by inserting equal phase signals at the preamplifiers 
or antennas by means of calibrated equal length cables. The 
electrical portions of the system were then adjusted to provide 
a null indication. Such a procedure is expected to result in a 
null in the plane perpendicular to the antenna axis. 

The airborne radio source used in the Earthquake Valley 
field test was a low power crystal-controlled beacon trans- 
mitter, mounted in a helicopter. The antenna was a quarter- 
wave stub, mounted vertically in the rear section of the heli- 
copter. The helicopter was flown at an altitude of 5000 ft 
above the test site. In general, the runs were in a west-east 
direction, i.e., parallel to the line through the three interfer- 
ometer antennas, and at a ground range of roughly one mile. 
A few runs were made in a northeast direction, with the idea 
that a cyclical ground reflection error might be easily identi- 
fied in this manner. 

In conclusion, the interferometer system, as tested at 
Earthquake Valley with, 20 wave length spacing, exhibited 
errors of 2 or 3 mils. Probable sources of the observed 
errors were: Antenna placement, calibration procedures, and 
cross-coupling between adjacent channels in the receiver. 
These problem areas are being studied with the aim of reduc- 
ing angle-measurement errors to less than 1 mil. 

The sensitivity of the Microlock receiver was measured at 
Earthquake Valley on May 22, 1956. A Microlock beacon 
was placed in a bomb and towed approximately 500 ft behind 
a helicopter. The power output of the beacon was attenu- 
ated to -50 dbm (0.01 mw) by placing small resistors across 
the antenna gap. The power output was measured by means 
of a dipole, a signal generator and a receiver. The position 
of the helicopter was determined by an optical tracker while 
recordings were made of appropriate voltages in the Micro- 
lock receiver. While the beacon was being towed at a dis- 
tance of five miles, the signal was observed to be 12 db above 
the threshold of the receiver (i.e., 12 db above the point at 
which the receiver could no longer retain phase-lock). Ex- 
trapolating from this observation, the same received signal 
level would be obtained from a beacon radiating 1 mw (zero 
dbm) at a distance of 1500 miles. Such a beacon would have 
to proceed to a distance of 6000 miles before the received 
signal would approach the threshold of the Microlock receiver. 
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Principles and Applications of Phase-Lock Detection in 
Phase-Coherent Systems 


CARL L. NIELSEN! 


Hallamore Electronics Co., Anaheim, Calif. 


The purpose of this study is to indicate the significant 
improvement that can be obtained in phase-coherent 
systems by employing phase-lock techniques. Phase-lock 
is the term applied to a class of electronic servomecha- 
nisms which provide a near optimum information handling 
etficiency for phase-coherent systems. The theoretical 
potential of phase-lock circuitry has been known for some 
time, but only limited applications have been made to 
practical systems. Since many of the systems to which 
these techniques can be applied are classified, the ap- 
proach taken is one which indicates performance on an 
absolute basis to permit direct comparison to existing or 
proposed systems. 


Introduction 


HASE-lock detection provides a highly efficient technique 

for recovering phase-coherent signals in the presence 
of wideband noise. In the first part of the paper, the general 
class of phase-coherent carrier systems in which phase-lock 
loops are uniquely applicable, are reviewed from the stand- 
point of the mechanism by which greater signal-to-noise 
ratios can be achieved. Next, a section on signal-to-noise 
considerations develops a concept of effective noise tempera- 
ture to establish the order of magnitude of noise that can be 
expected over the radio spectrum of interest. This prelim- 
inary material is followed by a detailed presentation of phase- 
lock principles. It is emphasized that the latter are estab- 
lished engineering techniques. The principles are then 
applied to specific systems to demonstrate their effectiveness. 
The results of the study are presented in terms of minimum 
power requirements, improved system signal-to-noise ratio, 
or extension of the maximum range of operation. 

The following points are brought out: 

1 Phase-lock principles are founded upon established 
engineering techniques with no element of special ingenuity. 

2 The use of phase-lock loops with DOVAP tracking 
equipment can provide a gain of 17 db in the critical missile- 
to-ground link. 

3 Phase-lock applied to conventional FM/FM telemeter- 
ing systems can increase the 8/N of the output signals more 
than 25 db at input levels below threshold. 

4 The exploitation of the phase-lock device is only in 
its infancy. Some hint of the future potential of these 
techniques is afforded by the large number of systems which 
incorporate coherent detection already. 


Phase-Coherent Carrier Systems 


Definition 


The phase-coherent carrier systems referred to in this study 
comprise all communication, tracking and navigation sys- 
tems which involve the transmission of a continuous wave 
signal to and/or from a vehicle in space so as to receive in- 
formation in the form of phase changes with respect to the 
original carrier. The returned signal may be passively re- 
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transmitted, reflected or actively retransmitted at the same, 
a higher or a lower frequency. The standard of coherence 
in all cases is the frequency and phase of the carrier. 

Consider an elementary phase-coherent velocity measuring 
system (velocimeter) as indicated in Fig. 1. Energy trans- 
mitted on a frequency (w) is reflected from a moving target 
and is received at an adjacent receiver. The received signal 
cos [wt + 6(t)] differs from the transmitted signal cos 
(wt) by the variable phase term @(t) generated by the doppler 
principle (described in the section on Doppler Principles). 
The coherence (common relationship) is the presence of cos 
(wt) in both terms. The recovery of the doppler information 
is facilitated by the a priori (self evident) information that 
the reflected signal will be cos (wt) + an anticipated doppler 
frequency. By approximately mixing the transmitted 
frequency with the received signal, the doppler information 
(directly proportional to velocity) can be separated. 


Information Content 


Communication theory indicates that present radio locating 
systems are inefficient with respect to handling information. 
As a result, at a given transmitted power, signal-to-noise 
ratios are less than need be, and range of operation and ac- 
curacy levels are below optimum. 

In order to realize the greatest efficiency in detection of 
a given signal, all the properties of the signal which are 
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cos wt cos [wt a(t) ] 


k cos @(t) 


Fig. 1 Elementary velocimeter 
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known beforehand must be used as an aid in recognition of 
the signal. The reiteration of redundant information is a 
waste of bandwidth which could be utilized for improve- 
ment of the signal-to-noise ratio. For periodic modulation, 
the phase-lock technique achieves this exchange of a priori 
knowledge of the signal for improved signal-to-noise ratios. 
In those cases where the information content of a signal ap- 
pears spread over an excessively wide spectral bandwidth, 
phase-lock circuitry permits the extraction of this signal 
information in a narrow bandwidth, limited only by the es- 
sential information contained in the signal. In most cases, 
this condition implies a great reduction in noise bandwidth 
and consequent improvement of signal-to-noise ratio and 
system accuracy. 

In addition to the basic characteristics of the signal, the 
possible signals which a missile can generate as a source of 
position information may be predicted. It is evident that 
the maximum velocity and acceleration capabilities of the 
missile furnish just such information. These characteristics 
can be utilized in order to reduce bandwidth and thus 
further improve the system accuracy. 


Doppler Principles 


If a target moves at a radial velocity with respect to a 
phase-coherent system, the returned signal differs in fre- 
quency by a factor 


2v, .o . 
c c c 


where 


fa = doppler frequency 

v, = radial velocity 

c = velocity of rf wave 
wave length of rf wave 


> 
ll 


A simplified expression, obtained by neglecting second 
order terms and neglecting the effects of the index of refrac- 
tion of the medium in the vicinity of the moving target is 


_ 
984 


fa 


where v, is expressed in ft/sec and f is in megacycles. The 
doppler frequency is seen to be dependent only on the wave 
length and the radial velocity. 

Doppler frequency as a function of target velocity, and 
for several values of transmitted frequency, is given in Fig. 2. 
At 50 me (see Fig. 2, A) the bandwidth of a fixed-tuned re- 
ceiver (to receive the doppler from a target whose peak 
velocity is 104 ft/sec) is 2 ke; at 5000 me (see Fig. 2, B) 
the required bandwidth is 200 ke. In either case the design 
of a suitable narrow band receiver would be complicated by 
extreme requirements on circuit stability. 


Noise and Noise Figure 
Noise 


It is useful to review certain concepts of noise and noise 
properties to support the calculations made in later sections. 
No attempt is made to present a comprehensive study on 
noise; rather, the magnitude of the noise received with the 
signal, and the contribution to noise by the device used to 
receive the signal, is indicated. 

The noise associated with a resistor results from very short 
current pulses of the many electrons which are part of the 
resistor, as they travel between collisions. Each pulse, in- 
dividually, has a flat spectrum. In a given frequency range, 
the voltages or currents produced by different resistances 
are uncorrelated. The phases are random, and the mean 
square of the sum of the separate voltages or currents is 
equal to the sum of the mean square voltages or currents of 
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Doppler Frequency - cps 


2f 


vr = radial velocity (ft/sec) 
f = frequency (mc) 


102 10° 104 10° 


Velocity - ft/sec 


Fig. 2 Doppler frequency 


the separate resistors. This type of thermal noise is termed 
“white noise’ and the amount of noise per unit bandwidth 
is independent of frequency. The noise power available 
from a resistance is independent of the resistance, or simply 
P = kT4f 
where 
P = available noise power 
k Boltzman’s constant (1.37 X 10-28 joule per deg Kelvin) 
T absolute temperature in deg Kelvin 
Af = integrated noise acceptance bandwidth (integrated 
noise acceptance bandwidth refers to a sharp cut-off 
system that would give rise to the same amount of 
noise as the actual system) 


Receiver Noise Figure 


The noise figure of a network is the ratio of the actual 
available output noise power to the available output noise 
power of an ideal network having the same gain character- 
istic. The fundamental disadvantage of this noise figure 
definition is that it assumes that the gain versus frequency 
curve of the network is the optimum for best signal-to-noise 
ratio. Thus, the conventional noise figure ratings of re- 
ceivers contain no measure of how near the bandwidth of the 
receiver is to what it should be for best signal-to-noise ratio. 
Since noise figure is mainly dependent upon the input stages, 
it is pertinent to indicate the main considerations affecting 
their design. It is profitable, from the point of view of 
noise figure, to use rf amplifiers up to about 1000 me/sec. 
Above this point, the noise figure of the amplifier is no 
longer better than that of the mixer. The range of fre- 
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quency from about 150 to 1000 mc/sec may be taken to rep- 
resent the region in which vacuum tube amplifiers, while 
stil useful, present special problems differing from those met 
at low frequencies. It also covers the transition from lumped 
to distributed circuit parameters. At frequencies above 1000 
me, the detector-amplifier combinations are acceptable, 
since the noise figure is low. In such cases, the detector used 
is almost always a silicon crystal. The forecast of low noise 
figures for future devices is given credence by a recent an- 
nouncement by the Bell Telephone Laboratories of a solid 
state device useful in the centimeter and millimeter wave 
region. Preliminary theoretical estimates indicate that a 
noise figure corresponding to thermal noise at 10 K may 
he attained. This is several hundred times better than con- 
ventional microwave circuitry. 


Effective Noise Temperature 


The noise absorbed from space includes atmospherics, 
manmade noise, and interference generated in the vicinity 
of the antenna and the thermal noise of radiation resistance. 
‘The antenna is not the source of any power, but merely acts 
‘o reflect or scatter the power that comes to it from the out- 
side. If the antenna has ohmic resistance, it will have free 
electrons traveling in interrupted paths so that it will gen- 
erate a thermal noise voltage. In the absence of such ohmic 
resistance, the antenna will not be the original source of any 
thermal noise power. 

When the antenna is connected to the antenna circuit of a 
radio receiver, it delivers some of the thermal noise power 
that it receives from the outside to the receiver. In practice, 
it is impossible to separate the thermal noise due to radiation 
resistance from other random noise picked up by the an- 
tenna, such as atmospherics, interstellar interference and 
manmade random noise. Consequently, the entire random 
noise appearing at the antenna terminals, except that due to 
the ohmic resistance of the antenna, is lumped together, 
and the effective antenna temperature (7'4) is described by 
the equation 


Ta = 
kAf 
where 
74 = mean effective thermal temperature for antenna, 
deg Kelvin 
P.4 = available noise power at receiver input per deg 


As thus defined, 7’, is a measure of the noisiness of the antenna 
and its operating location. The value of 7, includes a 
weighted average of the earth’s surface temperature, the 
effective temperature of the Heaviside layer, and the mean 
thermal temperature of galactic space. 

Although 7'4 is dependent upon the directional receiving 
pattern of the antenna, it can be combined with a noise 
temperature associated with the receiver noise figure to 
give an overall noise temperature 7; 


Pr 
kaf 
where 
Tz = mean effective thermal temperature for system 
Py = total available noise power referred to receiver input 


Fig. 3 has been constructed from a number of sources to 
indicate the order of magnitude of combined receiver noise 
and cosmic noise over the spectrum of interest. Although 
special situations could depart from these approximate 
values, this curve serves as a realistic basis for subsequent 
calculations. At 300 me 7; is approximately 1000 K, and 
the noise power per unit bandwidth is 1.37 X 10~% watts 
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Fig. 3 Effective noise temperature 


Absorption of Radio Waves 


Attenuation of the radio signals over and above the at- 
tenuation to be expected by geometrical divergence from a 
point source is a function of frequency. At sufficiently 
long wave lengths the ionosphere presents an opaque barrier 
to radio waves. At somewhat shorter wave lengths it causes 
deviations due to refraction and can modify the intensity of 
a wave by simple absorption and by causing divergence and 
convergence. 

Electrons are particles of concern at radio frequencies, 
since the positive ions in general are several thousand times 
more massive and hence remain relatively inert in the passing 
wave field. The lost energy is associated with chance colli- 
sion of the excited electrons with other electrons, gas mole- 
cules or ions in which the excited electrons recoil with less 
than their incident energy. 

The basic theory indicates that very little absorption is 
to be expected in general in the vhf region. The theory also 
predicts that the absorption varies as a function of the inverse 
square of the wave frequency. Thus, for the purpose of 
this study, the effect of absorption on the range of operation 
‘an be neglected. 


Phase- Lock Principles 


For a discussion of the use of a priori information, correla- 
tion detection vs. square-law detection and phase-lock loop, 
the reader is referred to the section, Signal Detection Lock 
Loop Principles, in the preceding article, “Microlock: A 
Minimum Weight Radio Instrumentation System for a Satel- 
lite,” by Henry L. Richter Jr., William F. Sampson and 
Robertson Stevens (10).? 

Optimum Loop Transfer Function 

This section considers the optimum transfer function of 
a servo system for the case when the noise is uniformly dis- 
tributed over the operating spectrum. An outline of the 
theoretical design of minimum-rms-error phase-lock loops 
is given when input signal level, input noise level, and a specifi- 
cation for transient error are given. 


2 Numbers in parentheses indicate References at end of paper. 
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Fig. 4 Linearized phase-lock loop 


In a typical phase-locked loop, the input signal may be as- 
sumed to be 


1/2 A sin [wt + 6,(t)] 
where 


A rms amplitude 
6,(t) = information content of signal 


It is assumed that the noise input to the loop is narrowbanded 
about the signal center frequency and has an essentially flat 
spectrum over the band. The noise input is represented by 


N(#) sin wt 


Output of the voltage controlled oscillator (VCO) is assumed 
to have an rms amplitude of C, a center frequency identical 
to that of the signal and a phase equal to @: (t). 

The loop bandwidth need only be large enough to pass the 
difference between the signal frequency and the VCO es- 
timate of the signal frequency. The loop bandwidth is 
therefore much smaller than that of a comparable tuned 
circuit, and the amount of noise passed on to the output is 
proportionally smaller. The low frequency multiplier output 
is 


+ V2K,CN(t) sin 0 (t) 


Output = 2K,,AC sin (° 
where 
K,, = multiplier factor 
6, VCO phase 
C = VCO amplitude 


Since sin (0, — 62) = 0, — 6: and N (¢) sin 6. = N (t)/+/2 the 
multiplier output at phase-lock is linearized to subtraction 


Output = K,,C[A(@ — 02) + N(t)] 


Fig. 4 illustrates a linearized phase-lock loop which is ob- 
tained by: 

1 Making the phase input to the loop proportional to 
6; + (N/A). 

2 Inserting an amplifier of gain A after the subtractor. 

3 Representing the VCO as an integrator which relates 
its phase output to the integral of its input voltage by the 
VCO constant K,. 

4 Combining the various gain coefficients into a single 
amplifier of gain K (the product AK is defined to be the loop 
gain). 

The design of the filter F(s) for the optimum servomech- 
anism is based upon minimizing the VCO phase jitter and 
maintaining a transient error within a specified level. If 
the rms phase jitter due to noise is denoted by oy and if the 
transient error is defined as 


Er =S (0\(t) — 
the design criterion may be mathematically given as 


on? + = = minimum 
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where 


\ = undetermined Lagrangian multiplier 


which is evaluated from the loop-bandwidth parameter B, 
which will be described. 

The derivation of the required filter on straightforward 
minimization techniques gives an optimum loop transfer 
function for zero velocity error 


+ V/2B.s 


V2B.8 + 8 
where 
and 
Aw = frequency step 


®y(o) = spectral density of input phase noise 


The definition of the term B,? may be expanded by con- 
sidering the input noise density to be flat. 


N,? 
= 
where 

= = inverse S/N ratio (design) 
Af = input noise bandwidth 

—= 
— 2A 

¥ 


Further, B, is proportional to the loop bandwidth and is 
approximately twice the loop noise bandwidth. It is im- 
portant to note how the parameter B, varies with the expected 
input signal-to-noise ratio; the loop bandwidth decreases 
with increasing input noise-to-signal ratio. 

In a similar manner the optimum loop transfer function 
for zero acceleration error can be shown to be 


Y(s) = 


where 


Aq = frequency ramp 


Transient Errors with a Second Order Loop 


Although the second order servo is designed to be quasi- 
distortionless to a step frequency input, the transient errors 
must not exceed the threshold at which track is lost. The 
transient error [1 — Y(s)]@; when expanded with the loop 
transfer function given in the previous section becomes 


s? 
E(s) = 0 
(s) B,? + »/2B.s +s? 
If 6; is a step frequency Aw/s?, the resulting error (£) can 
be shown to be 


B 
sin 
/2 


_ V2Aw Bo/ 


the maximum for which occurs at t = 2/2./2 B,. A plot 
of this function is shown in Fig. 5. 

Step frequency inputs are not normally encountered in 
practice; what is more significant is the phase error resulting 
from a rate of change of frequency (target accelerating). 
For the transfer function under consideration the acceleration 
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constant is B,”. Fig. 6 indicates the bandwidth required for a 
steady state acceleration error of less than 30 deg as a function 
of both acceleration and system frequency. 


Transient Errors with a Third Order Loop 


The third order loop exhibits zero error with a constant 
acceleration input. It is of special interest to investigate 
the transient error of this type of servo with step changes 
in acceleration, since this type of signal is often encountered 
in tracking problems. 

The loop transfer function for zero acceleration error was 
given in a previous section as 


B,3 2B,2s 2B, s? 
B,3 + 2B, 8 + 2B, 3? + 33 


By = | 


Y(s) = 


N./Ao 
where 
Aq = frequency ramp 
N./Ao = design inverse S/N ratio 
Af = input noise bandwith 


Error {1 — Y(s)]@ 


s3 
E = 
B,3 2B, st+ 2B, s? + s3 0: 
Let 
Aq 
6, = 
Aa 


B,3 + 2B, s a 2B, s? + s3 


The solution of this equation gives the following expression 
for error 


_ 1 . 


This equation is plotted in Fig. 7 

The steady state error from a given acceleration ramp 
(parabolic frequency change) is denoted by “rate of change of 
acceleration” constant of B,’. The bandwidth implied by 
this constant for a phase error of less than 30 deg is small in 
comparison to the bandwidth required to meet other per- 
formance factors. For example: At a frequency of 10 me, 
and with a rate of change of acceleration 10,000 ft/sec}, 
the required bandwidth is 13.5 cps; at 10,000 me, the required 
bandwidth is only 62 eps. 


Phase-Lock Applications 


General 


The information which has been presented so far indicates 
characteristic receiver performance and the basic functioning 
of phase-lock loop circuitry. This material has been made 
fairly detailed to avoid the implication that any ingenious 
artifices have been employed. The principles have been 
known for a long period; what is lacking is a general appre- 
ciation of the capabilities of the technique. 

Early doppler radars could detect signals to a certain de- 
gree within a relatively large bandwidth, but depended 
upon the human ear for final detection. The function of 
the human ear and mind in this case is somewhat related to 
the phase-lock loop. The S/N ratio is improved by virtue 
of the ability of the mind to concentrate on the signal (ignore 
the noise or effectively minimize bandwidth) and yet track 
the signal over its excursion (tracking capability of phase- 
lock servo). 
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Fig. 5 Transient error of 2nd order system 
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Fig. 6 Minimum bandwidth for steady state acceleration errors 
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In general, if the bandwidth of the noise accompanying a 
signal is considerably larger than that of the signal, the best 
practical procedure is to pass the signal plus noise through a 
bandpass filter whose bandwidth approximates the bandwidth 
of the signal, or the reciprocal of the time available for de- 
tecting the signal, whichever is larger. It this way much of 
the noise is eliminated, and if the noise is essentially flat the 
S/N ratio is greatly improved. Practical filters are limited 
in sharpness, and the spectrum in which the signal might 
appear further limits the minimum bandwidth. The phase- 
lock circuit maintains a bandwidth just sufficient to accept 
the signal bandwidth and can follow or track the signal as 
it shifts over its spectrum. The phase-lock loop is func- 
tionally a very narrow band filter and phase detector. 


Doppler Velocity and Position (DOVAP) 


DOVAP is chosen as a typical phase-coherent tracking 
system with which to demonstrate the usefulness of phase- 
lock techniques, primarily because its frequencies of opera- 
tion and performance have been published. 

Fig. 8a is a simplified block diagram of a DOVAP system. 
A transmitter of 37 mc radiates to both a transponder on an 
aircraft or missile and a receiver at a receiving site. The 
transponder doubles the frequency of the received signal and 
retransmits on 74 mc. The frequency of the signal received 
at the ground station differs from twice the transmitted 
frequency by the doppler shift which is proportional to ve- 
locity. The doppler frequency shift is separated by linear 
comparison of the received signal with twice the transmitted 
signal. For purposes of this study the following assump- 
tions are made: 

1 Ground station receiver sensitivity, 0.5 microvolt 

2 Transponder receiver sensitivity, 2.0 microvolts 

3 Ground antenna gain, 5.0 db 

4 Missile antenna gain, —10.0 db 

Since the DOVAP system employs linear correlation de- 
tection, it enjoys a measure of bandwidth reduction. This 
bandwidth is fixed, however, and is nearly 3750 cps. ‘If the 
peak accelerations to be encountered are less than 3000 
ft/sec?, a bandwidth of 75 eps is sufficient for a second order 
phase-lock system. The S/N ratio is improved by the ratio 
3750/75 or by a factor of 50 (17 db). This gain can be in- 
terpreted as an increase in receiver sensitivity (0.07 micro- 
volt in place of 0.5 microvolt at the ground station receiver). 

The range capability of the DOVAP system for the as- 
sumed parameters is shown in Fig. 9. Note the tremendous 
improvement in the missile-to-ground link by the addition 
of phase-lock circuitry. (This ‘level of improvement has 
been substantiated in field tests.) A similar improvement can 
be effected in the ground-to-missile link. What this added 
margin of signal means in terms of missile orientation during 
flight is shown in Fig. 10. 

Work is presently in progress on adding phase-lock loops 
to the audio portion DOVAP systems as shown in Fig. 8b. 
More effective use of the principle is obtained by including 
the rf circuitry within the phase-locked loops as indicated 
in Fig. 8c. It should be mentioned that a variety of phase- 
lock configurations are possible for the DOVAP system. 
The circuit in Fig. 8c is perhaps the most straightforward. 
Real time velocity data are greatly simplified using phase- 
lock techniques when one of the ground stations is located in 
line with the predicted trajectory; the output of the latter 
receiver is a good direct measure of velocity. 

At this point, it is instructive to learn what improvement 
is obtained by using a third order rather than a second order 
loop. First, no errors would be present for steady state ac- 
celeration, and it was demonstrated that rate of change of 
acceleration errors are negligible. The transient errors for 
step acceleration inputs remain to be examined. Referring 
to the equation for transient error (in the last part of the 
section on Phase-lock Principles) it is clear that the peak 
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Fig. 9 Range capability, DOVAP system 


R = Range 


fy 37MC (Ground-to-Missile) 
fo 74MC (Missile-to-Ground) 


error is reduced by a factor 1/B,?. If acceleration steps of 
15 g (maximum) are encountered, the peak transient error is 
less than 3 deg. Restricting the transient error to less 
than 30 deg would allow the bandwidth to be reduced to 25 
eps, which is a significant improvement. 


FM/FM Telemetry 


The standard RDB FM/FM telemetering signals are in the 
form of frequency-modulated radio signals containing com- 
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posite, continuous or commutated subcarriers. It is pos- 
sible to apply phase-lock circuitry to demodulate either con- 
tinuous or commutated channels. For simplicity, the dis- 
cussion here is confined to demodulation of continuous chan- 
nels. 


Missile-to-Ground Missile-to-Ground 


Percent Coverage (Solid Angle) 


without Phase Lock with Phase Lock 
3090 1 22050 
| 
10? 10° 104 10° 
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: 2 DOVAP Range Vs. Orientation 
% Coverage = 100 s. of Missile Antenna 
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R = Range 
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Fig. 10 DOVAP range vs. orientation of missile antenna 
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Fig. 11 FM/FM with phase-lock 
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Fig. 11 compares the performance of conventional FM/FM 
with that of a similar system using phase-lock loops for audio 
frequency detection. At signal-to-noise ratios greater than 
the threshold level of conventional FM/FM systems the 
two types give comparable performance. However, as 
the threshold is approached, it is seen that the phase-lock 
system exhibits a linear reduction in output signal-to-noise 
ratio while the output signal-to-noise ratio of the conven- 
tional system deteriorates rapidly to a value that blankets 
the desired signal. The linear performance of the phase- 
lock system is based on the analysis of correlation detection 
discussed in the section on Phase-Lock Principles. At the 
3 db output signal level, FM/FM systems with phase- 
lock give improvements of 20 db and 28 db, respectively, 
for deviation ratios of five and ten. 


Potential Applications 


A brief list of potential applications is presented here to 
suggest areas where the phase-lock techniques can provide 
a significant measure of improvement. 


Radar (CW) 

Tracking Systems 

Navigation Systems 

Electronic Surveying Equipment 
Distance Measuring Equipment 
Telemeters 

Discriminators 

Transponders 

Altimeters 

Seekers 
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Estimation of Turbulent Heat Transfer 
at the Sonic Point of a Blunt-Nosed Body 


MERWIN SIBULKIN'! 


Convair Division of General Dynamics Corp., San Diego, Calif. 


An equation is derived from a turbulent boundary layer 
analysis for the convective heat transfer at the sonic point 
of a blunt-nosed body in terms of conditions at the sonic 
point. The analysis is continued to give the sonic point 
heat transfer in terms of conditions at the stagnation 
point for the case of a perfect gas (which is straightforward) 
and for the dissociated air flow occurring at hypersonic 
flight velocities. For rapid estimation purposes, a “‘very 
approximate solution”’ is developed for hypersonic speeds 
which involves only the free-stream velocity and density 
and the radius of curvature at the sonic point. The re- 
sults obtained from the different solutions are compared 
for a sample calculation. As part of the dissociated air 
flow solution, a method for determining the flow condi- 
tions at the sonic point in terms of an average isentropic 
exponent is presented. Using this method and an as- 
sumed Newtonian pressure distribution, an equation is 
derived for the inviscid flow velocity gradient at the sonic 


point. 


Nomenclature 


speed of sound 

= Leicpi where c; and cp; are the mass fraction and 
specific heat at constant pressure of the 7th species 

coefficient of diffusion 

eddy coefficient of diffusion 

internal energy 

functions defined by Equations [23a, 29 and 30] 
respectively 

static enthalpy; total enthalpy 

boundary layer shape factor = (displacement 
thickness )/(momentum thickness ) 

mechanical equivalent of heat 

coefficient of thermal conductivity 

Lewis number, =pt,D/k 

turbulent Lewis number, 

Mach number 

isentropic exponent, defined by Equation [12a] 

pressure 

Prandtl number 

heat transfer rate to surface 

1 radius of curvature of the body surface 

2 gas constant for air 

entropy 

absolute temperature 

1_ velocity 

2 component of velocity parallel to body surface 

distances parallel and normal to body surface 

velocity gradient, = du,;/dz 

ratio of specific heats 

velocity boundary layer thickness 

thermal boundary layer thickness 

1 angle between flight direction and normal to 
body surface 

2 boundary layer momentum thickness 

eddy coefficient of thermal conductivity 

viscosity 

kinematic viscosity 

density 

wall shearing stress 

function defined by Equation [31a] 


Received Nov. 4, 1957. 
1 Staff Scientist, Scientific Research Laboratory. 
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D; 


e 
F,, Fo, Fs 


h, h® 


pyres 


Subscripts 


stagnation point value at outer edge of boundary layer 
local value at outer edge of boundary layer 

value behind normal shock 

ambient condition ahead of detached shock wave 

value at 7’, = 400R 

equilibrium condition for zero heat transfer to body surface 
standard condition, p = 1atmand T = 0C 

value at body surface 


Superscripts 


“ value at sonic point 
- value at reference enthalpy, see Equation [24] 


1 Introduction 


HEN a blunt-nosed body travels through the atmos- 

phere at supersonic velocities, a detached shock wave 
forms ahead of the body as shown schematically in Fig. 1. 
The air in the stream tube ahead of the stagnation point is 
decelerated and heated upon passing through the normal por- 
tion of the shock wave and then accelerates around the body, 
passing through a sonic velocity point as indicated on the 
figure. As is well known, at hypersonic speeds the heat 
transfer to the body may raise significant problems. 

If the boundary layer on the forward portion of a blunt 
body remains laminar, the maximum rate of heat transfer 
would be expected to occur in the vicinity of the stagnation 
point. However, if transition to turbulent flow takes place, 
the maximum convective heat transfer rate may occur near 
the sonic point. This result is similar to the peaking of the 
heat transfer rate near the throat of a supersonic nozzle as 
discussed by the author in (1)? where it is pointed out that 
this effect is due to the peaking of the mass flow rate pu at the 
sonic point M = 1. 

At flight speeds above approximately M = 7 the air in the 
boundary layer is dissociated, and heat transfer toward the 
wall occurs by both convection and diffusion, primarily of 
atomic oxygen and nitrogen, toward the wall. (Below ap- 
proximately M = 25, ionization does not have a significant 
effect upon heat transfer, although it may have a significant 
effect upon such problems as communication with the body.) 

For laminar flow it has been shown (2, 3, 4) that the 
effect of diffusion of species upon heat transfer depends upon 
the Lewis number L. For L = 1.4, the current estimate for 
air, calculations (3) give up to a 20 per cent increase in the 
heat transfer rate when diffusion is considered either for the 
case of thermodynamic equilibrium (infinite reaction rate) 
or for any finite reaction rate if the wall is catalytic. For 
L = 1, the surface heat transfer rate is independent of the 
mechanism of energy transfer through the boundary layer 
and, consequently, is independent of the reaction rate if the 
wallis catalytic. 

If a “turbulent Lewis number” L; = pc,D,./k is defined, 
then by arguments formally identical to those given in (2) 
and (3) it also follows for a turbulent boundary with LZ, = 1 
that the heat transfer rate is independent of the mechanism 
of energy transfer. 

In this paper an analysis is given for the rate of convective, 
turbulent heat transfer near the sonic point of a blunt-nosed 


? Numbers in parentheses indicate References at end of paper. 
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Fig. 1 Schematic drawing of blunt-nosed body in a supersonic 
stream illustrating nomenclature used 


hody for the case Z; = 1. It is also implicitly assumed that 
there are no abrupt changes in the curvature of the body pro- 
file ahead of the sonic point.* 


2 Boundary Layer Analysis 

The turbulent boundary layer analysis upon which this 
paper is based is taken almost directly from (1); its significant 
points will be given. 

The results are based upon the simultaneous solution, for 
two dimensional or axisymmetric flow, of the boundary layer 
momentum integral and energy integral equations assuming 
“quasi-incompressible” flow; i.e., it is assumed that dp,/dz = 0 
in order to integrate the equations, but p:(x) is allowed to 
vary when the resulting equation is evaluated. For the 
example calculated in (1), the heat transfer rate at the sonic 
point given by the quasi-incompressible analysis was within 
10 per cent of that given by numerical integration of the com- 
pressible flow equations. 

In applying the momentum and energy integral equations, 
the following empirical assumptions, whose bases are discussed 
in section II of (1), are made. The skin friction is assumed 
to be given by an adaption of the Blasius turbulent pipe flow 


result 
= 0.0225 (5) [1] 
The velocity profile is taken as 
and the total enthalpy profile as 
1/7 
= (2) [3] 
which leads to a local heat transfer relation 
q 0.0225 _ (5\'7 


The evaluation of # and 7 in terms of a reference enthalpy h 
will be considered in section 5. 

In order to integrate the momentum equation, values of H 
and 6/6 must be known. Assuming that p(y) = const = p; 
and M = 0 gives, using Equation [2] and the definitions 
of H and 6 


The effect on g of using other values of H and 6/6 will be dis- 
cussed at the end of this section. 
Next, the free-stream velocity gradient is taken as 


= Bx [6] 


For the supersonic tunnel case of (1), this was a rough ap- 
proximation. For the blunt body case, the approximation 
is quite good (see (5) and section 4). 


3 A recent paper by Probstein, Adams and Rose (JET Pro- 
PULSION, vol. 28, Jan. 1958, pp. 56-58) discusses the effect of 
diffusion on the turbulent boundary layer and suggests that the 
change in heat transfer rate for L ¥ 1 should be similar to that 
found for laminar flow. 
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The substitution of Equations [1, 5 and 6] in the momentum 
equation gives for two dimensional flow 
pr 
6u-1 = 5 = 72 
Equations similar to Equation [7] are derived in (7) and (6). 
In order to obtain a similar equation for axisymmetric flow, 
the shape of the body ahead of the sonic point must be speci- 
fied. However, assuming that the local body radius r equals 
the distance along the surface x (stagnation point approxi- 
mation) reduces the value of the constant in Equation [7] to 
0.087 and gives a lower limit for 6,;.; for axisymmetric blunt 
bodies. 

It may be noted that Equation [7] gives values of @ which 
agree within 10 per cent with measurements (6) at the throat 
of an insulated, two dimensional wind tunnel nozzle. 

Assuming (h, — hy) = const and using the previous as- 
sumptions, it can be shown (1) that integrating the boundary 
layer energy integral equation for the case of uw = zr gives 
for two dimensional flow 


For axisymmetric flow, again assuming the local radius r 
equals x reduces the value of the constant in Equation [8] 
to 1.63. 

Finally, substituting Equations [7 and 8] into Equation 
[4] gives for a two dimensional body, or axisymmetric body 
within 6 per cent 

q* 0.036 


The results given by Van Driest (7) are equivalent to Equa- 
tion [9] except for the constant which is about 10 per cent 
lower in Equation [9] due to the thermal boundary layer 
effect given by Equations [8 and 4]. 


Value of q* for a Perfect Gas 


For a perfect gas, Equation [9] can be expressed in terms 
of stagnation point pressure and temperature. Taking for 
the properties of air in English units 


y=140 Pr=071 = 1718 ft lb/slugR 
gives 
q* (T,\* lb sec 
1.62 x .. [10 


where the units are 


p (lb/ft?) 
v(ft?/sec) 
B(sec~) 
T(R) 
h(Btu/slug) 


Equation [10] is equivalent to equation [39] of (1) except that 
in Equation [10] the heat transfer is given in terms of the 
enthalpy rather than the temperature difference to facilitate 
comparison with subsequent results. 

At high flight velocities, the density variation across the 
boundary layer will be large and the values of H and 6/6 will 
vary widely from those assumed in Equation [5]; e.g., values 
of H < 0 may be obtained for cases of extreme cooling. 
However, these changes will only affect the value of the con- 
stant in Equation [9], since for fixed values of (he — h,)*, 


p*, m*, and B* 
3 
1 
5 [11] 
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Although values of H and 6/6 are not known for the real gas 
boundary layer, an estimation of their effect on g* can be 
made using the perfect gas method of (8) which is based 
upon Equations [2 and 3]. Foran arbitrarily assumed 7’,, = 
2500 R and Pr = 0.71 (giving A/6 = 2.6 by Equation [8]), 
the results of using (8) and Equation [11] are 


U~ (ft/see X 107%) 10 20 30 
q*/q* equation (9]}) 0.94 0.89 0.86 


Since the entire method is approximate and subject to adjust- 
ment when experimental data become available, and since 
the results of (8) are unproven even for a perfect gas, it was 
not considered worthwhile to allow for variable H and 6/6. 
The remainder of this paper will be based upon the use of 
Equation [9]. 


3 Inviscid Flow Conditions at the Sonic Point 


In this section an approximate method will be given for 
calculating the inviscid flow conditions (i.e., the flow con- 
ditions at the outer edge of the boundary layer) at the sonic 
point of a blunt body when the air behind the bow shock must 
be treated as a real gas. The term “real gas” is used here to 
designate a gas which is thermally imperfect (p/pRT + 1) 
and calorically imperfect (c, # const), but whose properties 
are functions of only two independent variables. 

For a real gas the customary isentropic one dimensional 
perfect gas relationships do not generally hold. However, it 
will be shown that some simple relationships can be obtained 
for conditions at the sonic point. It is assumed that the flow 
behind the shock wave is isentropic, i.e., the flow is in either 
thermodynamic or frozen equilibrium. 

For steady, isentropic flow it can be shown, for example 
(9), that the maximum value of pu occurs at the sonic point. 
At this point 


re) * 

u*? = g*? = (2) =n* {12] 
where what will be called the “isentropic exponent’? n is 
defined as 

o(In 
o(In p) 8 


and is a property of the state of the gas. A simple relation- 
ship between n and ¥ can be derived using the thermodynamic 
relationship (Op/0p); = y(Op/Op)r, see for example (10), 
and the definition Z = p/pRT which yield 
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Fig.2 Variation of the isentropic exponent n for air as a function 
of enthalpy and density 
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Thus as 7’ increases, n = y until dissociation begins (since 


Z = 1+ a where a is the degree of dissociation). For an 
undissociated gas, n can thus be obtained from the values of 
y tabulated in Table 2-6 of (11). For h > 1800 Btu/Ib, 
n = n (h, p) is tabulated in (12). These values of n are 
plotted versus h in Fig. 2 where the dashed portions of the 
curves are interpolations. For convenience, the values of 
u,, corresponding to h = (u,,2/2) + he are also shown. 

When conditions at the stagnation point are known 
from a solution of the real gas normal shock equations such 
as (13) or (14), conditions at the sonic point can be found by 
simultaneously satisfying Equation [12] and 


ho = h* + = A* + {14] 


Such a solution could be done by a trial and error method 
using tabulated or graphical air properties. However, for an 
approximate calculation the problem is greatly simplified by 
assuming n = const since it can then be shown (9) that 


2 \" 
Po n-+1 
and, using the definition of n 
* 
Po n+1 


It then follows that 
= —— 17 
p*u Vip. (5) n [17] 


These relations, although derived for a real gas, are formally 
identical to the corresponding equations for a perfect gas 
with y = n. Finally, it may be noted that the technique of 
using an average isentropic exponent n has been used for 
other real gases such as steam (15). 


4 Velocity Gradient at the Sonic Point 


The derivation of the sonic point velocity gradient will be 
based upon the assumption n = const and the “modified 
Newtonian flow” approximation, which is useful for blunt 
bodies for Mach numbers above two (5). 


[18] 
Cpo Po — Po 
Since Equation [18] is only a function of the local slope of 
the body, the derived velocity gradient will apply to two or 
three dimensional] bodies. 
Once Equation [18] is assumed, the position of the sonic 
point is immediately given, using Equation [15], by 


n+1 


—— jn-l — — 9 n 


For a perfect diatomic gas (n = y = 1.4), 0* & 43 deg as 
also shown in Fig. 11 of (16). 
The compressible Bernoulli equation for isentropic, real gas 


flow is (17) 
2 | 
1 Po Po 


Differentiating Equation [20] and using Equation [18] and 
du/dx = (1/R)du/dé@ gives 


n Po \Po Po Do 
Po Po 
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At the stagnation point p/p, = 1 and Equation [21] reduces, 
for any value n, to 


=(* 


which is the result given on page 17 of (3). For M > 5, the 
error in the approximate form of Equation [22] is less than 
2 per cent (since p,/p. < 0.03). 

Evaluating Equation [21] at the sonic point (for p,./p.< 1) 


gives 
| 
du \* 1 Po 
+= | — = 23 


where 


Some numerical values of F; are 


n 1.0 1.2 1.4 1.67 
F, 1.61 1.53 1.46 1.38 


It may be of interest to note that there is no singularity in F, 
at n = 1.0; this regular behavior at n = 1.0 is also true for 
other one dimensional] flow relations. 

A remark on the shape of the u(x) curve for a hemispherical 
nose (i.e., R = const) may be inserted here. For this case 
it has been noted (16) that wind tunnel measurements give 
an almost linear variation of u(x). Since B* is a function of 
n and B, is not, it follows that Equation [21] cannot give 
the simple result B(v) = const and thus does not give an 
analytically linear variation of u(x). However, it can be 
seen that the variation of u(x) will be almost linear, since the 
values of F;(n) at the sonic point are close to the correspond- 
ing value (BR/V p, ‘p)o = 1.41 at the stagnation point given 
by Equation [22]. This is especially true for the wind tunnel 
case where n = 1.4. 


5 Evaluation of the Fluid Properties j* and 7* 


As stated in section 2, the values of p* and @* used in Equa- 
tion [9] must be evaluated at a reference enthalpy h*. This 
can now be done using the inviscid flow conditions at the edge 
of the boundary layer which were considered in section 3. 
The best current suggestion (18) for h (which is based, how- 
ever, primarily on insulated flat plate friction data) is 


h = h, + 0.5(hy — hi) + 0.22(he — hy)... ... [24] 
Assuming a recovery factor r = 0.9 gives 
and 
-02+03" 405 he [26] 
° ho ho 


In the low speed limit h; = h,, and Equation [24] reduces to 
(hi + hy)/2... 


The same arithmetic mean enthalpy has been recommended 
in (19) and (20) (with reservations due to the paucity of data 
at large temperature differences) for calculating the heat 
transfer to air flowing subsonically in pipes. 

Knowing h* and p* (= p,*, since p = const across the 
boundary layer) p*(h*, p*) can now be evaluated from tables 
or graphs of the calculated thermodynamic properties of air 
(21, 22, 14). 


h 
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Unfortunately no similar calculations are currently avail- 
able for the transport properties of air at high speed flight 
temperatures. It has been suggested, on page 13 of (3), that 
the Sutherland viscosity law may still be applied at these 
temperatures to give 7*(7*) where 7*(h*, p*) may be deter- 
mined from the thermodynamic properties of air (21, 22, 14). 
Since fi* is raised to the 1/5 power in Equation [9], errors in 
a@* will have a minor effect on the heat transfer rate q*. 


6 Very Approximate Solution 


Considering that the solution to the boundary layer prob- 
lem given by Equation [9] is already approximate, it may 
prove useful for the purpose of obtaining a simple equation 
suitable for rapid calculation to make further approximations 
in the evaluation of Equation [9]. This result will be termed 
the “very approximate solution” and will be compared 
numerically in section 7 with the more exact evaluation of 
Equation [9]. Similar equations have been obtained for the 
laminar stagnation point heat transfer by an approximate 
theory (23) and by the correlation of numerical calculations 
(24). 

For this calculation Equation [9] is rewritten as 

q* 0.036 


The Prandtl number is assumed constant at Pr = 0.71. 
Using as an approximation to Equation [26] 


and an empirical relation of Romig (23) for pu(h) gives 
= (*) [28] 
(p-*/RT up hp 2he 


where the correlation is based upon Tz, = 400 R and agrees 
with Romig’s calculated values of pu(h, p) within + 6 per 
cent for 0.1 < p/pr< 10 and h< 12,000 Btu/lb. Since py is 
raised to the 1/5 power, this approximation should be ade- 
quate. To remove the dependence of Equation [28] on p,*, 
Equation [15] is used in the form 


2 \" 
Fo(n) (, 41 [29] 


The mass flow at the sonic point p,;*u,* given by Equation 
[17] is used in the form 


= p.F2(n) 


n+1 


= V Dopo F3(n) F3(n) = Vn | —— 
n-+ 1 


From the definition of enthalpy, and again applying Equa- 
tion [27], the density ratio (f/ p:)* is given by 


= | | 31 
(; 1 — @/h) 


1 — (e/h);,, 
1 — 


where 


Curves of h/e and ¢ versus h were calculated using (21) for 
several values of p/pr and are presented in Figs. 3 and 4. 
For convenience, the values of wu, corresponding to h = 
(u2/2) + hr are also shown. Choosing an average value 
of g = 0.85, gives a value of ¢’/* which agrees with the caleu- 
lated values within + 5 per cent for 10’ < h,< 18 X 10° 
Btu/lb and 107? < p./pr< 10. 

Lastly, 6* is given directly by Equation [23]. 

Substituting Equations [23] and [28 through 31] in Equa- 
tion [9a] gives q* in terms of the stagnation point conditions as 


Ma(2he)* popo® 
R*h,o-28 
[32] 


q* 0.036 


|, 
Pr/s (2¢) | RTs 


n n—2 9 n 1/2 
n 
n n+ 1 n+1 
h(n) = 
1 = 
n+1 

| 
a] 
Se 
55 


Ls 
| 

10. 
1. 
12 

1 | 

“oO 2 4 6 8 iy) 12 “4 1% 18 20 

ENTHALPY, (BTU/LB X 10°) 
681012 4 6 2 22 2 26 28 30 


EQUIVALENT VELOCITY, uw. (FT/SEC X 10°) 


Fig. 3 Variation of the ratio of enthalpy to internal energy h/e 
for air as a function of enthalpy and density 
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Fig. 4 Variation of the parameter ¢ for air as a function of en- 
~ thalpy and density 


In order to evaluate Equation [32] in terms of free-stream 
conditions, the following approximations for the stagnation 
point conditions are used. 

The stagnation point enthalpy, assuming h ,,/h. < 1, is given 
by 


The stagnation point pressure is taken as the Newtonian 
value 


[34] 


which agrees with real gas calculations (14) within + 5 
per cent for7 X 10? < u, < 26 X 10° ft/see and 10-3 < 


/ 
Pa/Pr< 1. 
The stagnation point density ratio is approximated by an 


empirical fit to the calculations of (13) and (14) 
[35] 


which gives less than + 5 per cent error in (p,/p,,)'/* for 
7 X 10°< u, < 26 X ft/sec and 10-3 < p,/pr< 1. 


Some numerical values of (F\F2F;3*)'/* are 


n 1.0 1.2 1 
(FiFoFs*)'/* 0.736 0.746 0. 
showing that its variation with n is negligible. 
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Substituting Equations [33, 34, 35], Pr = 0.71, @ = 
0.85, and (F,F.F;*)'/* = 0.746 in Equation [32] and evalu- 
ating the dimensional constants in English units gives the 
“very approximate solutions” 


q* Po Ib sec 
(he — hy)* 


and using Equation [33] and the approximation h.* = h, 


Whw\ Bt 
theo 


[37 | 


ft? sec” 
where the units are 
p(slug/ft*) 
Ux (ft/sec) 
R(ft) 
A(Btu/slug) 
When the wall enthalpy can be neglected, h,,/ho <1, Equa- 
tion [38] reduces to 
Btu 
R*'/s 
Basing Equations [387, 38, 38a] on u, instead of M, re- 
duces the effect of 7, on h., and consequently on g*, to a 


negligible amount in the flight range to which these equations 
are applicable. 


q* = 1.54 x 1077 * 


7 Results of Sample Calculations 


The sonic point turbulent heat transfer coefficients g*/(h. — 
h,.)* and heat transfer rates g* for a blunt-nosed body having 
a radius of curvature at the sonic point R* = 1 ft have been 
calculated by the methods derived above. These methods 
are: 

1 Evaluating Equation [10] assuming perfect, diatomic gas 
flow. 

2 Evaluating Equation [9] using real gas properties obtained 
by the method given in section 5. 

3 Using the “very approximate solutions,’ Equations [37, 

38, 38a]. 
Calculations have been made over the flight velocity range 
for p../pr = 1, 10%, and 10-4 and T,,. = Tp (= 273 K = 
492 R). For 220 < T, < 350 K (the atmospheric range) 
Hochstim has calculated, see pages 26 and 31 of (13), that the 
approximation 7',, = 7’, results in errors in p, (and similarly 
p,) which are less than + 2 per cent and values of pe (and 
po) Which are within the accuracy of his results. Some de- 
tails of our heat transfer calculations are given below. 


Case 1 Perfect Gas 


Values of p./p, and T/T, were obtained from Table II 
of (25) for M,, = u,/ar. The temperature ratio (7/7,*) = 
(h/hi)* was found using Equation [24], and @* (7*) was 
taken from Table 2-8 of (11). The Prandtl number was 
assumed constant at Pr = 0.71. 


Case 2 Real Gas Properties 


Values of p./pr and p./pr were obtained from the graphs 
of (13) and p2/p, = 0.92 and p2/p, = 0.93. An average isen- 
tropic exponent n was read from Fig. 2. The density p*(h*, 
7i*) was read from Fig. 2 of (22) and the temperature 7*(h*, 
~i*) was obtained from an unpublished crossplot of (21). 
The viscosity @*(7*) was calculated from the Sutherland 
viscosity equation of (11) converted to English units, that is 


T(R).. . [39] 


1 Ib see 
= 2.268 X 10-8 we 


The Prandtl number was assumed constant at Pr = 0.71. 
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Fig. 5 Comparison of several calculations of the heat transfer 
coefficient g*/( h, — hw»)* at the sonic point of a blunt-nosed 
body. pao/pr = 1, R* = 1 ft 


The results of these calculations for p,,/pr = 1 are plotted 
in Figs. 5 and 6. The values for Case 2 are limited to u,. < 
20,000 ft/sec by the range of (21). From these figures it may 
be seen that consistently applying perfect gas relations gives 
heat transfer values which agree with the real gas calcula- 
tions, a result which has also been observed for other bound- 
ary layer heat transfer calculations. (This should not, of 
course, be construed to imply that the state of the gas is well 
described by perfect gas relations.) The “very approximate 
solutions” give results which are higher than those obtained 
from the detailed calculation, the error being significantly 
greater when the wall enthalpy h,, is neglected for velocities 
below about 12,000 ft/sec. 

Both the perfect gas and the ‘‘very approximate solutions” 
give a variation of heat transfer with the 4/5 power of the free- 
stream density p,,. To compare this variation with the real 
gas calculations, q*/(he — h.)* (p./pr)‘/* and q*/(p../pr)‘/* 
for Case 2 have been plotted in Figs. 7 and 8 which show that 
p.../* does correlate the results. 

For values of R* other than 1 ft, the heat transfer for all 
three cases can be determined from the relationship g* ~ 

Finally, it should be emphasized that the foregoing com- 
parisons are only between calculations of varying degrees of 
approximation; consequently, the adequacy of any of these 
results cannot be determined until satisfactory experimental 
results are available. 
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Technical Notes 


Boundary Conditions for the Flow 
of a Multicomponent Gas 


DANIEL E. ROSNER! 


Daniel & Florence Guggenheim Jet Propulsion Center, 
Princeton University, Princeton, N. J. 


Introduction 


ECAUSE of heat transfer problems associated with the 

entry of vehicles into planetary atmospheres, there has 
been renewed interest in boundary layer flows including sur- 
fave reaction of a catalytic or combustion character (1, 2, 5).? 
In such problems it is necessary to subject the conservation 
equations of continuum mechanics to chemical kinetic 
boundary conditions at the surface of the vehicle. In simple 
cases a power-law concentration dependence has been used to 
deseribe the wall kinetics (1) with the wall temperature de- 
pendence lumped into a phenomenological rate constant. 
However, some further care in the formulation of catalytic rates 
is necessary, if one is to consider cases for which the surface 
may be near local thermodynamic equilibrium with the gas 
mixture. We briefly consider here an alternate type of 
phenomenological formulation of the rate at which each 
chemical specie 7 of an N-component gas is consumed or pro- 
duced as a result of interaction with a solid surface present 
in the flow, and the resultant boundary conditions on the 
“steady-state” velocity and concentration fields. 


The Rate Equations 


Consider the N-component gas, with local number densi- 
ties n; (¢ = 1, 2,...N), which exists near a wall W, the sur- 
face of which is presumed to be maintained at some temper- 
ature Tw below the melting temperature. Apart from a small 
correction due to the nonequilibrium drift of specie 7 toward 
the wall, the number z,; of atoms, or molecules, of specie 7 
striking the wall per unit time and area is assumed to be given 
by the classical Hertz-Knudsen equation 


= AT ig {1] 


where m; is the atomic or molecular mass, and k Boltzmann’s 
constant. 

For each such atom or molecule of specie 7 there is a chance 
that adsorption and/or subsequent chemical reaction will 
occur. Because chemical adsorption is usually a process re- 
quiring an energy of activation, and because no surface is 
completely uniform in its capacity for adsorption, z; will not, 
in general, be the rate of adsorption of specie 7, nor will it be 
the rate at which specie 7 reacts at W. Therefore, when an 
atom or molecule of specie 7 is incident upon the wall let 
€;X,, eq. be the probability that it will eventually be con- 
verted to specie 7 as a result of the interaction, where X; rep- 
resents mole fraction. The N xX N matrixe of phenome- 
nological coefficients so defined, which is a generalization of a 
similar coefficient used earlier by Hirschfelder (3), therefore 
completely describes the local chemical activity of the wall, 
and the determination or prediction of its elements for each 
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surface condition and gas type is presumed here to be the 
object of fundamental experimental and theoretical researches 
in heterogeneous chemical kinetics. We consider here the 
rate equations in terms of the e¢;;, relations existing among the 
¢:;, and the use of these rate equations in imposing consistent 
boundary conditions on the concentration fields, and velocity 
field. 

From the definition of ¢, it follows that the mass rate RR;; 
at which the specie 7 is consumed at W in producing species 
j will be given by 


= 


where 6;; is the Kronecker delta. Conversely, RR,;;, obtained 
by formally interchanging subscripts, will be the mass rate at 
which specie 7 is consumed in producing specie 7. The net 
mass rate of consumption R; of each specie i at W will be the 
difference between the rate at which 7 is transformed to all 
other species 7 ~ ¢ upon interaction with the wall and the 
rate at which wall interactions of all other species 7 # 7 
produce specie 7. Let »;,, indicative of the stoichiometry, be 
the net mass of 7 required to produce each mass of j as a re- 
sult of the reaction ij. Then R; is given by 


(i,j = 1,2,...N)...[2] 


—_ eq. 


N N 
= > — RR (é = 1, 


i=1 j=l 
For cases of pure, steady-state catalysis 


N 


t=1 
i.e., there is no net consumption of wall material. 


Not all of the €,; are independent, or must be independently 
determined from kinetics experiments, provided thermody- 
namic information is available. For instance, from the defi- 
nition of e, the sum of the fractions €;;X;, eq. must be unity, i.e. 

N 
>. €:j;X;. eq. = 1 
j=l 
Furthermore, the concept that equilibrium is dynamic 
provides relations among the e;;, for if the gas mixture at W 
can be in strict thermodynamic equilibrium with the wall at 
temperature 7’'y, then, in this condition, each R; must vanish. 
This leads to the set of equations 


N 
D (1 = = 
j=l 


m; \'” 


j=l 
£ as a Generalized Recombination Coefficient 


A comparison of this choice of formulation with the coeffi- 
cients in widespread use (1) can be made if one considers the 
simple case of catalytic recombination of atoms at a solid 
surface when only atoms and molecules of the same chemical 
element are present in the gas phase. If we identify atoms 
A with the subscript 1 and molecules A, with the subscript 2, 
and note that m2 = 2m, 12 = v2 = 1, then the previous rela- 
tions give 

1 — €12X2. ea. _ &2 
1 €21.X 1. ea. 


= 
Xs; ea 
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so that e is completely specified if €2 and Xj, eq. (Tw) are 
known. For the net rate, Ri, of recombination we find 


R, = p(2rm, kT yw) = [8] 


which clearly vanishes when the gas composition at the wall 
is that corresponding to thermodynamic equilibrium at the 
temperature Tw.’ In the special, but technically important, 
case for which T'w is so low that 


Ra, eq. (Tw) ~ 0 [9] 
then 
kTw 
Ri €2m ( ) [10] 
2am 


which is a first-order law, provided €,» is itself concentration 
independent. Most available recombination data are speci- 
fied in terms of a recombination “coefficient,” or “efficiency,”’ 
y, defined by the ratio of the number of atoms striking W 
per unit time and area, which recombine to the total number 
of atoms striking W per unit time and area. But if [9] 
applies, then the numerator of y may be identified with the 
right-hand side of Equation [10], and if drift velocities are 
neglected, the denominator may be identified with z; (Equa- 
tion [1]), with the result 


i.e., under these conditions €,. and the recombination coeffi- 
cient y are identical. One may also compare € to the 
“catalytic constant”’ kw defined by the first-order law 


Comparing relations [10] and [12] we read off 


in agreement with the results of Goulard (1). 

The N X N matrix © may then be looked upon as an ex- 
tention of the concept of recombination coefficient to the case 
of an N-component gas. 


Boundary Conditions in Terms of the R; 


With true surface combustion or catalysis, the reaction rate 
at the wall is then presumed to be given by relations of the 
type [3] and with a knowledge of © can be computed for each 
Tw and gaseous composition at W. However, in most aero- 
thermodynamic problems the steady-state composition of the 
gas at each point along the surface is not known a priori and 
in fact is often the object of any such analysis. To deter- 
mine this concentration distribution we state a priori that in 
the steady state the local rate at which the surface receives or 
rids itself of each specie as a result of convective and diffusive 
transport must be identically equal to the local kinetic ability 
of the wall to consume or rid itself of the same specie. These 
statements then become boundary conditions on the equa- 
tions governing the concentration fields. Since the equations 
for the concentration fields are formally coupled to the equa- 
tions for the hydrodynamic flow field, the steady-state solu- 
tion for each concentration field depends upon all of the hydro- 
dynamic and chemical kinetic boundary conditions imposed 
on the solutions. We say, therefore, that the reaction rate 
at the wall is neither “diffusion controlled” nor “chemically 
controlled” but rather is influenced both by true reaction 
kinetics and convective and diffusive mass transport rates. 

In adopting the continuum approach, one writes the overall 
continuity equation, the equations of motion, the energy 


* Compare with Scala, 8S. M., Journal of the Aeronautical 
Sciences, vol. 25, no. 4, 1958, p. 274, Equation [6]. 
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equation, and as many individual continuity equations as are 
independent. These equations, together with suitable bound- 
ary conditions, in principle determine the mean velocity ¢; 
the number densities n; (¢ = 1, 2,...N), p, and the temperature 
T at each point in the domain of interest. However, since 
the mean hydrodynamic field must everywhere be consistent 
with the combined molecular fields, the boundary conditions 
on the velocity field for the case of surface combustion are 
different from those in the absence of such combustion (4). 
One must now take into account the fact that mass is “pro- 
duced” by virtue of consumption of the wall, at the rate 


Therefore, if % is the unit outward surface normal, the veloc- 
ity field must satisfy a condition of the form 


As indicated above, the R; also provide individual conditions 
on the concentration fields n; since, for each 7 it must be truce 
that 


m: {DinVXien — = Ri (i = 1, 2,...N)..[16 


where the appropriate diffusion coefficients D; may be deter- 
mined from kinetic theory. The difficulty of imposing the 
latter conditions is made apparent by replacing (q- 7) by its 
value from Equation [15]. Thus the conditions [16] become 


N 
ni R; 
j=l 


2 


Surface combustion also modifies the expression for the net 
energy transfer from the gas to the solid surface. This 
energy transfer must now account for a net bodily convection 
of energy away from the surface. 

It is seen from relations of the type [15, 16] that, not only is 
there a coupling between the differential equations governing 
the velocity, composition and temperature fields, but also 
a complicated coupling exists between chemical kinetic and 
hydrodynamic boundary conditions at surfaces upon which 
combustion can occur. Usually, therefore, solutions can be 
constructed only by iterative techniques (5). In the case of 
pure, steady-state surface catalysis these conditions uncouple, 
and the hydrodynamic condition at the wall may be specified 
a priori. 
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Head-Flow Characteristics of Axial Flow 
Helical Inducers 


DEAN A. RAINS! 


The Ramo-Wooldridge Corp., Los Angeles, Calif. 


Recent tests (References 1, 2) have shown that high 
solidity helical inducers are capable of operating without 
larze loss in efficiency at suction specific speeds of 25,000- 
35.000. These inducers, therefore, have many possible ap- 
plications in high speed pumps. This note was prepared 
to present several methods of computing the ideal head- 
flow characteristics of axial flow helical inducers and to 
compare these results with experimental data. 


Nomenclature 
@ = How coefficient = (axial velocity/tip speed) 
o = average flow coefficient 
5 = radius ratio = (local radius/tip radius) 
= hubradius ratio 
d = whirl velocity /tip speed 
8 = vane angle measured from plane of rotation 
8; = vane angle at tip radius 
¥ = ideal head coefficient = [2g (ideal head rise) /(tip speed )?] 
J; = average ideal head coefficient (¢ assumed & ¢) 
Jy, = average ideal head coefficient (area averaged) 
J; = average ideal head coefficient (flow averaged) 
Jur = average ideal head coefficient from test data 
( = constant of integration 


Characteristics of Helical Inducers 


cee note is limited to a discussion of inducers that have 
the following characteristics: 

| The hub and ease are cylindrical surfaces. 

2 The inflow to the inducer has no whirl component of 
velocity and uniform energy distribution. 

3 The rotor solidity is sufficiently high so that the flow 
discharge angle from the rotor is very nearly equal to the 
vane angle. Calculation of the deviation angle (angle be- 
tween flow and blade tangents at impeller discharge) for 
typical inducers have confirmed that the error in this as- 
sumption is much less than 1 deg. 

{ The discharge vane angle of the rotor was assumed to 


vary by the relation 
tan B (:) tan B [1] 
t 


This relation is the same as the one that relates local angle to 
a reference angle for a constant pitch helix. However, the 
analysis presented in this note holds for other than the con- 
stant pitch helix type inducer because only the discharge 
blade angle must be given by Equation [1]. 

The whirl velocity at impeller discharge is 


using [1]. The local ideal head coefficient (no losses) is 
simply related to the change in whirl velocity by Euler’s rela- 
tion 


Simple Head-Flow Characteristic 


An approximate head-flow (J — ¢) characteristic may be 
derived using [3] by assuming that ¢ & ¢ and integrating 
over the flow passage, as follows 


Received March 26, 1958. 


1 Rocket Propulsion Systems. Mem. ARS. 


Aucust 1958 


$= 10 ; 
101 
= 0.50 
0.8 
07 
0.6 


© 02 04 06 08 10 12 14 


Fig. 1 Typical flow coefficient variation for helical inducer 


3 
(tan B, — 6) ( = i) .. [4] 


Head Flow Characteristics Using Radial Equilibrium 


Equation [3] indicates that the energy input of an inducer 
may vary considerably across the annulus. As a result, 
¢, the flow coefficient, may also vary appreciably, placing 
some doubt on the validity of the approximation used in the 
calculation of Y;. However, radial equilibrium computations 
can be used to obtain a first estimate of the variation of @ 
with & Thus, the possibility of improving the accuracy of 
the J — ¢ relation exists. 

Simple radial equilibrium theory applies far upstream and 
downstream of the impeller where streamline curvatures are 
negligible. A combination of the first radial derivative of 
the energy (Bernoulli’s) equation and an equation expressing 
the balance of the radial gradient of pressure and centrifugal 
forces on a fluid particle eliminates pressure from consider- 
ation and yields the radial equilibrium equation. 

The basic differential equation for radial equilibrium solu- 
tions (3, 4)? for uniform energy at rotor inlet is 


Substituting [2] vields a differential equation for ¢ 
dg ) (6) 
dg tan? + & tan? + & 
The solution of this equation is 
[7] 


& + tan? B 


The continuity equation 


is used to evaluate C 


1 + tenth 


" £2 + tan? B, 


C = tan? B, 


Fig. 1 illustrates the distortion of the axial velocity in a 
typical inducer due to the radial equilibrium effects. 

With a complete expression for ¢, two expressions for Y may 
be derived: The first, an area-averaged quantity; the second, 
a flow-averaged quantity. 


? Numbers in parentheses indicate References at end of paper. 
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Comparison with Experimental Data 


Reference (1) presents a rather complete experimental in- 
vestigation of a typical helical inducer configuration. The 
pertinent design quantities are 


Tests were run for two different rotor tip clearances called 
Impeller One and Two. Fig. 2 presents a comparison of ex- 
perimental data for the ideal head flow characteristic with the 
theoretical expressions [4, 10 and 11]. The experimental 
data were probably area-averaged so the most appropriate 
comparison is between the results of [10] and the experi- 
mental data. 

Another comparison of interest is between the theoretical 
variation of y with £ compared to experimental values ob- 
tained by total head surveys. Shown in Fig. 3 is a plot of ex- 
perimental data and variations computed using [3] assuming, 
first, that @ = ¢ and, second, that ¢ follows the relation given 
by Equation [7]. 


Conclusions 


Both of the comparisons made in Figs. 2 and 3 indicate 
that a simple radial equilibrium does not completely solve the 
problem of accurately estimating the off design performance of 
axial inducers. Actually, Fig. 3 indicates that axial velocity 
profile is probably somewhere between constant and the one 
predicted by radial equilibrium. The most important error 
made in the radial equilibrium computations is neglecting 
the energy gradients due to: losses. 

Fig. 1 does indicate one problem that should be carefully 
watched in the design of complete pumps using helical in- 
ducers as a front stage. The flow near the hub is near sep- 
aration and should be accelerated to avoid serious losses and 
a large wake entering succeeding stages. 
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____Kedak reports on: 


color movie film that duplicates better... what comes after learning which end 
of a Soxhlet is up...a run of luck in the optical design department 


A green look 


We used to make a 16mm product 
designated Kodachrome Commer- 
cial Film. If you loaded it into a 
camera, exposed it according to 
directions, had it properly proc- 
essed, and projected it, the result 
would look bad. The colors would 
be weak and washed out. The film 
wasn’t intended for projection. It 
was intended only to serve as an 
original from which numerous 
copies could be reproduced. The 
copies were excellent, much better 
than duplicates from the more fa- 
miliar Kodachrome Film. Obviously, 
every movie studio had to have 
some of this, but who else? 

Strange as it may seem to those 
who ignore certain long-range trends 
in the way man earns his daily 
bread, Kodachrome Commercial 
Film found many hundreds of 
customers. 

Now we have something better 
for the same purpose. We have the 
new Ektachrome Commercial Film, 
Type 7255. It looks green in projec- 
tion instead of just washed out. The 
reason for the green makes an in- 
vigorating little mental workout for 
minds that don’t have to think 
about it all day long. 

Theory requires each of the three 
layers of the film to emerge from 
processing with its originally unex- 
posed areas in a color complemen- 
tary to the color to which that layer 
responds. (You can prove this to 
yourself with your own doodles on 
a scratch pad.) Only theoretical 
dyes do this perfectly. Real dyes 
that can be formed in situ by com- 
bination of coupler compounds in 
the emulsion with the reaction prod- 
ucts of the development process 
don’t quite make it. It is possible, 
however, by fudging a little in the 
selection of all three dyes to play 
the errors off against each other 
and wind up convincing the color 
receptors in the human eye that 
nature is being simulated. 

But the color receptors in a sec- 
ond piece of film are not the same 
as the color receptors in the eye. 
What convinces one does not con- 
vince the other. The film needs a 
little sharper gradient of response 
to red light than the eye needs. 
Thus it works out that what looks 


right to the film on which you are 
copying looks green to the eye. 


What’s the advantage of Type 7255 
over Kodachrome Commercial? Im- 
proved speed, graininess, sharpness, lati- 
tude, and quality in the release prints. 
Who cares? Not just studios but movie 
technicians who learn such things from 
Eastman Kodak Company, Motion Pic- 
ture Film Division, Rochester 4, N. Y., 
and work for organizations that under- 
stand how lucidly a 16mm projector can 
report on work in progress. Some R&D 
contracts even carry clauses specifying 
this form of lucidity. 


Procurability, organic 


By such graphics as above, we have 
been preaching to chemists that 
folly lies in attempting larger-than- 
laboratory-scale syntheses that we 
can be persuaded to perform for 
them. 

To the extent that they accept 
this doctrine, they see it as a corol- 
lary to a broader precept, normally 
acquired just after learning which 
end of a Soxhlet is up. The princi- 
ple: to find out whether an organic 
compound is easily procurable on 
laboratory scale in reliable quality, 
check whether it appears in the 
latest catalog of Eastman Organic 
Chemicals. 

The latest is List No. 41, It has just 
come out. It is free. It gives prices, melt- 
ing or boiling points, and structural 
formulas for some 3700 compounds. It 
can be obtained from Distillation Prod- 
ucts Industries, Rochester 3, N. Y. (Di- 
vision of Eastman Kodak Company). It 
doesn’t begin to cover all the organic 
compounds we can make, given enough 
reason. 


This is another advertisement where Eastman Kodak Company 
probes at random for mutual interests and occasionally a little 
revenue from those whose work has something to do with science 
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Four sharp eyes 


After all these years—the recent 
ones with high-speed digital com- 
puters helping—it surprises outsid- 
ers that lens designers should still 
expect to find new combinations of 
curvatures, refractive indices, thick- 
nesses, and spacings that will sub- 
stantially improve photographic 
lens performance. But they do, to 
the pain of the authors of yester- 
year’s superlatives. A sort of con- 
tinuous auction goes on, at which 
optical manufacturers keep bidding 
up the number of lines per milli- 
meter resolved on film in accord- 
ance with Method 7 of MIL-STD- 
150. 

In 6-inch to 12-inch focal lengths 
for 70mm aerial film at relative 
apertures around //2.8 to //3.5, we 
revel for the moment in beating the 
previous high by nearly twice. We 
have had a run of good luck in re- 
cent months. We did it with our 
6-inch f/2.8 Kodak Aero Ektar Lens, 
Formula M-360. Here are the mini- 
mum resolution figures we get at 
full aperture for a sample lens of 
this formula photographing high- 
contrast, 3-line, clear-on-black reso- 
lution targets on Kodak Super-XX 
Aerial Recon Film with white light 
through a Kodak Wratten No. 12 
Filter: 
semi-field 0° 2.5° 5° 7.5° 10° 12.5° 15° 
lines/mm 56 56 63 62 49 38 33 

These figures are very close to 
what used to be quoted for the 
capabilities of the film itself. Only 
nowadays our film people smile at 
the conceptual naiveté of a resolving 
power figure for film. Only the re- 
solving power of the film-lens com- 
bination retains some significance. 
This significance, too, tends to at- 
tenuate after an hour at the black- 
board with an earnest man. 

There are three other Kodak Aero 
Ektar Lenses in this class. They are all 
manufactured on contract, not stocked 
for off-the-shelf sale. They are not 
cheap. They are comparatively heavy. 
Distortion, though moderate, exceeds 
cartographic limits. Above all else, the 
driving force behind these lenses is to re- 
duce the need for large size in aerial 
cameras. Only organizations whose in- 
terest is commercial or professional 
need inquire. They should address them- 
selves to Eastman Kodak Company, 
Military and Special Products 
Sales, Rochester 4, N. Y. 
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Mandrels for forming solid fuels 
used to be machined from the solid. 
Now they can be cast, hollow 

or solid, with smooth surfaces and 
accurate contours, in virtually any 
size. If you work with missiles, 

you should be interested in the 
unusual foundry of 

Morris Bean & Company, 


Yellow Springs 6, Ohio. 


Book Reviews 


Ali Bulent Cambel, Northwestern University, Associate Editor 


Physik der Sternatmosphiiren, by A. 
Unsdld, Springer-Verlag, Gottingen and 
Heidelberg, 1955, 866 pp. $40. 

Reviewed by S. F. Sincer 
University of Maryland 


Unséld’s classic treatise on the physics 
of stellar atmospheres has now been 
issued in its second edition. It is a mas- 
terpiece of exposition of a difficult but 
extremely important subject. It is pri- 
marily concerned with the interpretation 
of spectra obtained from the light of 
stars, in particular the great amount of 
information contained in the spectrum of 
the sun. Professor Unséld has made 
important personal contributions to this 
study and discusses the subject as perhaps 
the outstanding expert in the field. He 
starts with the physical basis of the theory 
of radiation. Applications are given to 
optical temperature measurements using 
the Planck radiation theory. One chap- 
ter deals with the application of this tech- 
nique to the measurement of solar tem- 
peratures. Next he reviews the general 
information on stellar radiation, the 
classification of stellar spectra and the 
relation between stellar masses and 
luminosities. The fourth chapter is again 
devoted to an important field of physics 
which is seldom, if ever, mentioned even 
in graduate courses, the ionization and 
excitation of a gas at high temperatures. 
Included are many important numerical 
data so that the reader can apply the in- 
formation not only to stellar atmospheres 
but also to the study of hot gases in the 
laboratory. This subject, of course, has 
become of great importance recently in 
connection with high temperature gas 
discharges and attempted nuclear fusion 
reactions. 

The second part of the book, covering 
about 130 pages, deals with the continuous 
spectrum and the construction of a stellar 
atmosphere. Here the important con- 
cepts of radiation exchange between layers 
and radiation equilibrium are brought out 
in two chapters. Of course, real atmos- 
pheres are not isothermal and the author 
shows how such problems can be solved. 
Chapter VII again discusses basic physical 
problems of continuous absorption and 
scattering, in particular by hydrogen and 
helium, and by metallic atoms and ions. 
In Chapter VIIT the construction of a 
stellar atmosphere is undertaken. The 
influence of gas pressure, radiation pres- 
sure and turbulence is taken into account. 
Convection is discussed and criteria are 
developed for the stability of atmospheres. 
The energy transport by convection, radi- 
ation and turbulence is also discussed in 
great detail. 

The third part is brief and consists only 
of one chapter devoted to the experi- 
mental problems of measuring the intens- 
ity distribution in the Fraunhofer absorp- 
tion lines. Various optical instruments 
are discussed in detail, as are related 
problems, such as application of photo- 
graphic plates and microphotometers. 

The fourth part, about 100 pages long, 


deals with the physical basis of the theory 
of Fraunhofer lines, how they are produced 
and how they can be interpreted. Here 
the question of line width is carefully dis- 
cussed, the effects of damping, partic- 
ularly radiation damping, the Doppler 
effect produced by the motion of the 
emitting atoms, the broadening due to 
pressure and the shift of spectral lines due 
to pressure, and finally the connection 
between the number of emitting atoms 
and the final intensity of the spectral line 
Here the author discusses both quantum 
mechanical calculations and experimenta! 
determinations of the important quanti- 
ties, the oscillator strengths. He then 
summarizes what is known at the present 
time about these quantities which are so 
important in interpretation of spectral 
lines in terms of the abundance of emitting 
atoms. 

The fifth part deals with the generation 
of the Fraunhofer lines. It starts again 
with a discussion of how the intensity of 
the line varies as the numbers of emitting 
atoms and absorbing atoms are increased 
and goes on to take up various astro- 
physical topics related to this. 

Part VI, consisting of 70 pages, deals 
specifically with the physics of the sun; a 
discussion of the photosphere, the impor- 
tance of solar activity, rotation of the sun, 
granulations, sunspots and solar flares; 
the important questions of the magnetic 
field of the sun and the magneto-hydro- 
dynamic effects observed on the solar 
surface. The next chapter discusses the 
solar limb, chromosphere and corona. 

Part VII, the last part, gives a concise 
review of radio astronomy and our knowl- 
edge of the origin of cosmic rays. About 
60 pages are devoted to the first topic and 
10 to the latter. 

There is no doubt that this is one of the 
most important books both for study and 
for reference in the field of stellar atmos- 
pheres. The subject is so broad that it 
has become indispensable also to anyone 
working in the field of high temperature 
gas physics where spectroscopy is used as a 
tool. The price of the book is unfortu- 
nately relatively high, but it should repay 
its investment. 


The Threshold of Space, by M. Zelikoff, 
Pergamon Press, New York, 1956, 342 
pp. $15. 

Reviewed by 8S. F. 
University of Maryland 


This book should be reviewed by sub- 
stituting a more appropriate title, perhaps 
something like ‘(Chemical Phenomena of 
the Upper Atmosphere and of High-Speed 
Flight.’”’ There is indeed a close relation- 
ship between atmospheric photochemistry 
and the chemical phenomena in hyper- 
sonic flight where the molecules are dis- 
sociated, excited and even ionized. 

The volume contains papers presented 
at a Conference sponsored by the Geo- 
physics Research Directorate of the Air 
Force Cambridge Research Center in 
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time-division 


Developed and produced by Radio Corporation 
of America for the U.S. Air Force, the Time- 
Division Data Link system employs digital 
transmission for the transfer of control informa- 
tion between ground environments and airborne 
systems. The use of digital techniques of high- 
speed computers brings the concept of automa- 
tion to the field of communications and guidance 


Tmk(s) ® 
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of airborne weapons systems. Applications of 
the system are: ground controlled intercept, mis- 
sile guidance and control, return to base, en route 
air traffic control, automatic landing systems, 
tactical support. This new RCA development 
is compatible with NATO Data Transmission 
Specifications, and is of important significance 
both to military and civilian flying. 
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Convair’s new fast, high-flying F-106A interceptor depends 
on Du Pont’s Aircraft Rivets at many points in its assembly. 


How the touch of a hot iron helps 
the Convair F-106A keep its skin 
at torturous speeds and altitudes 


Supersonic speeds, all-weather flying 
and star-grazing altitudes are duck 
soup for Convair’s F-106A ‘Delta 
Dart” interceptor. 

But keeping the skin on the aircraft, 
especially in areas like the outside of 
the air ducts, which are subject to rip- 
ping air currents, was one of several 
problems its designers had to face. 


RUGGED, DEPENDABLE fastening on air duct 
is performed quickly and easily by a single 
operator, working from one side, with Du Pont 
Aircraft Rivets. These fasteners require less 
back clearance than other types of blind rivets. 


Convair solved the problem neatly 
with DuPont Aircraft Blind Expan- 
sion Rivets. Inside each rivet is a tiny 
chemical charge which expands the 
rivet when a heated riveting iron is 
applied to the rivet head, thus setting 
the rivet securely. 

Convair uses a variety of these rivets 
to solve various problems of tempera- 
ture and corrosion. They are available 
in high-temperature super alloy, nick- 
el and aluminum. Heads are smooth, 
need no buffing or other finishing. 


Send for 
12-page catalog 


For a copy of “DuPont 
Aircraft Blind Expansion 
Rivets” containing com- 
plete description and 
tables of data, write to 
E. |. duPont de Nemours 
& Co., (Inc.), Explosives 
Department, Wilming- 
ton 98, Delaware. 


REG. pat OFF 


DUPONT AIRCRAFT BLIND EXPANSION RIVETS 


A Product of Du Pont Research 
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June 1956. The meeting was held in 
Cambridge, Mass. 

In the first section, Atmospheric Photo- 
chemistry—Earth and Venus, the papers 
relate to the chemical phenomena pro- 
duced in the upper atmosphere by solar 
radiation and other causes leading subse- 
quently to the night airglow emissions. 
The papers in the second section dealing 
with Spectroscopy and Photochemistry 
again relate mainly to atoms and mole- 
cules which are of importance in the 
atmosphere, such as N2 and O2, N20, NO 
and H.0. 

The papers connected with the third 
section, Rocket Probing in the Upper 
Atmosphere, deal with the study of solar 
ultraviolet radiation which is responsible 
for photochemical processes in the high 
atmosphere and with direct measurements 
of the airglow in rockets. Some interest- 
ing papers related to the ejection of sodium 
and nitric oxide from rockets to produce 
luminosities observable on the ground. 

The fourth section, Phenomena Pro- 
duced by Hypersonic Flight, consists of 1 
series of papers relating to studies of shoc\ 
waves produced mainly by shock tube 
experiments, although the discussion is 
also extended to other techniques such as 
shaped charge particles and molecular 
beams. 

It is extremely difficult to summarize « 
| volume of this type since the papers vary 
so much in content and in detail, e.g., 
Mulliken’s paper gives very detailed 
| tabular information on energy levels of 
the nitrogen molecule. Meyerott’s paper 
| too gives details on the absorption co- 
efficient of air at very high temperatures 
which again is useful for reference pur- 
poses, while other papers give only some 
very general ideas and express general 
hopes. 

The book is well produced and has ex- 
cellent photographs. There is an index. 


BOOKS RECEIVED 


Advances In Applied Mechanics, by H. 
L. Dryden and Th. von Karman, Aca- 
demic Press, New York, 1956, 413 pp. The 
fourth volume of this series includes the 
following: 


Francis H. Clauser—The Turbulent 


Boundary Layer 

T.C. Doyle and J. L. Ericksen 
ear Elasticity 

A. M. Freudenthal and J. Gumbel— 
Physical and Statistical Aspects of 
Fatigue 

Franklin K. Moore—Three-Dimensiona! 
Boundary Layer Theory 

G. Schoeck—Dislocation 
Plasticity of Metals 

H. S. Tsien—The Poincaré-Lighthill- 
Kuo Method 

Hans Ziegler—On the Concept of Vlas- 
tic Stability 


Nonlin- 


Theory of 


Heat, by Alexander Efron, J. F. Rider, 
New York, 1957, 112 pp. $1.50. 


Industrial Electronics Handbook, by I. 
Kretzmann, Philosophical Library, New 


York, 1957, 298 pp. $12. 
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GOVERNMENT 
PRODUCTS 


hi 


| Offices: 


NAVY’S NEW ATOMIC DEPTH 
ANSWERS THREAT OF ENEMY SUBS 


THE NEWS THAT “BETTY” is now an operational weapon completes another 
chapter in the story of the Navy’s great contributions to the defense of our 
country. And we are proud that the Navy Bureau of Ordnance and the Naval 
Ordnance Laboratory, White Oak, Silver Spring, Maryland, developers of this 
significant weapon, called upon the facilities of AMF for the production of 
“Betty”. This is another demonstration of the fact that, when it comes to 
the tough jobs, AMF has experience you can use. 


Government Products Group 


AMERICAN MACHINE & FOUNDRY COMPANY 


1101 North Royal Street, Alexandria, Va. 


D.C.; Dayton, Ohio; Los Angeles, Calif. 


BOMB 


563 


2 

Seventy-live Years 

Tom WAS a growing surplus in the United States 
Treasury—the Polygamy Act was passed—letter 
postage was reduced from three cents to two cents— 
the Brooklyn Bridge was opened—standard time was 
adopted—in 1883, when two young men, just gradu- 
ated from Worcester Polytechnic Institute, established 
the business bearing their names—WYMAN-GORDON. 
The total capital was $27,000. 


Integrity, initiative, ambition and ability were theirs. 
Endowed with these qualities and privileged to operate 


under that unique American system of free, private, 
competitive enterprise the Company prospered and 
grew. 

On this our 75th anniversary, we salute the spirit 
of our founders and we pledge our every effort to help 
preserve, against the steady erosion of the last quarter 
century, that system which has made our nation what it 
is today and which has enabled us to build the greatest 
industrial production in the world, resulting in the 
highest standards for all segments of our people. 


WYMAN-GORDON COMPANY 


ESTABLISHED 1883 
FORGINGS OF ALUMINUM © MAGNESIUM @e STEEL © TITANIUM 


HARVEY, ILLINOIS 
564 


WORCESTER 1, CHUSETTS 


DETROIT, MICHIGAN 
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New Patents 


George F. McLaughlin, Contributor 


Fuel control system for turbojet engine 
with afterburner (2,830,436). R. J. Coar, 
assignor to United Aircraft Corp. 

Means for varying the area of a metering 
orifice located between the fuel inlet and 
outlet, in accordance with the rise in gas 
pressure across the compressor. 
Temperature indicating and responsive 
control apparatus (2,830,437). J. S. 
Woodward, W. Hartford, Conn., assignor 
to Pratt & Whitney Co., Inc. 

The potential drop across a selected 
part of a resistance element compensates 
the output of an amplifying means for 
thermocouple lag. The amplified poten- 
tial is a true measure of the gases at any 
instant. 

Contact latch mechanism (2,830,496). 
P. E. Anderson and S. A. Stam, Glendale, 
Calif., assignors to U. 8S. Army. 

Resilient latch yieldably engages a 

groove in a rocket when in loading move- 
ment on a launcher. A detachable cover 
on the launching tube protects the release 
mechanism from the blast path of the 
rocket. 
Pressure release detent (2,830,497). A. 
F. Smoot and H. S. Swithers, Granada 
Hills, Calif., assignors to Century Engi- 
neers, Calif. 

Leaf spring strip, secured to a rocket 
launching tube, having a wing means on 
the free end to releasably retain a pawl in 
initial position subject to release by move- 
ment of the pawl about a pivot. 

Variable area nozzle (2,831,319). F. L. 
Geary, Springfield, Mass., assignor to 
United Aircraft Corp. 

Flaps slidably moved on tracks attached 
to the discharge end of a duct. Each flap 
is composed of three members which over- 
lap adjacent flaps for controlling the ef- 
fective area of the duct. 


Jet-driven helicopter rotor system (2,831,- 
543). D. Matthews, Kansas City, Mo., 
assignor to Westinghouse Electric Corp. 

Gas turbine powerplant located beneath 
an aerodynamic rotor hub. free- 
wheeling turbine rotor drives the aerody- 
namic rotor independently of the primary 
turbine rotor. Gases are led through the 
rotor blades to exhausts at the tips. 


Eprrors Norte: Patents listed above 
were selected from the Official Gazette of 
the U.S. Patent Office. Printed copies of 
patents may be obtained from the Com- 
missioner of Patents, Washington 25, 
D. C., at a cost of 25 cents each; design 
patents, 10 cents. 
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ENGINEERS 
SCIENTISTS 
ECONOMETRICIANS 


WEAPON 
SYSTEMS 


ANALYSIS « SYNTHESIS 
OPERATIONS RESEARCH 


al 


GENERAL ELECTRIC'S 
TECHNICAL MILITARY 
PLANNING OPERATION 


(TEMPO) 


in Santa Barbara, California 


Openings for Jr. and Sr. 
professional staff members 
experienced in: 


WEAPON SYSTEMS ENGINEERING 


® Propulsion Systems 
Air Breathing 
Nuclear 
Rocket 


® Military Electronics 
Undersea Communications 
Inertial and Radio Guidance 

Propagation Studies 


OPERATIONS ANALYSES 
of WEAPON SYSTEMS 


® Logistics Analyses 
® Mathematical Model Construction 
® Cost Analyses 


The technical Mili- 
tary Planning Opera- 
tion serves General Electric 
and its customers in studies of 
future military environments, syn- 
thesis of weapon systems. and analysis 
of the effectiveness of military systems. 


TEMPO is located on the coast (100 
miles west of Los Angeles) in beautiful 
Santa Barbara, between mountains 
and the sea. 


Please address your resume, stating salary requirements to: 
R. N. DYRUFF 
Professional Personnel Room M-3 


GENERAL @ ELECTRIC 


735 State Street 
Santa Barbara, California 


4 
— 
|_| 
| 
| 
— 2 
Pay 
2,091,848 
: 
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Builders of more large, thin wall, 


high strength solid propellant 


rocket engine cases and nozzles 


for development purposes than 


any other company in America. 


RV-A-10 SERGEANT 
NIKE-HERCULES JUPITER JR. 
JUPITER SR. POLARIS O 
POLARIS A POLARIS A-1 
AIR FORCE — RE-ENTRY — X-17 
POLARIS = RE-ENTRY — X-36 


AND MANY OTHER CLASSIFIED PROJECTS 


A small experienced organization geared to handle 
your development and prototype requirements for 


static and flight tests in the shortest possible time. 


Call or write 


EXCELCO DEVELOPMENTS 


MILL STREET © PHONE 101 
SILVER CREEK, NEW YORK 


JET PROPULSIO?! 
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Technical Literature Digest 


M. H. Smith, Associate Editor, and M. H. Fisher, Contributor 
The James Forrestal Research Center, Princeton University 


Jet and Rocket Propulsion 
Engines 


Use of Shadowgraph Technique in the 
Analysis of the Performance of Two 
Supersonic Axial-flow Compressor Rotors 
Operating over a Mean Radius Relative 
Inlet Mach Number Range of 0.85 to 1.7, 
by Theodore J. Goldberg and James R. 
Sterrett, NACA RM L56A05, Apr. 1956, 
48 pp. (Declassified from Confidential 
by authority of NACA Res. Abs. 121, p. 
27, 11/4/57.) 

Analysis of Aerodynamic Blade-load- 
ing-limit Parameters for NACA 65- 
10, Compressor-blade Sections at 
Low Speeds, by Melvyn Savage, NACA 
RM L54L02a, Apr. 1955, 32 pp. (De- 
classified from Confidential by authority 
of NACA Res. Abs. 121, p. 25, 11/4/57.) 

Investigation of Turbines for Driving 
Supersonic Compressors, II: Perform- 
ance of First Configuration with 2.2- 
percent Reduction in Nozzle Flow Area, 
by Warner L. Stewart, Harold J. Schum 
and Robert Y. Wong, NACA RM ¥52- 
£26, July 1952, 14 pp. (Declassified from 
Confidential by authority of NACA Res. 
Abs. 121, p. 16, 11/4/57.) 

Investigation of Turbines for Driving 
Supersonic Compressors, III: First 
Configuration with Four Nozzle Settings 
and One Nozzle Modification, by Warner 
L. Stewart, Warren J. Whitney and Daniel 
E. Monroe, NACA RM F53A20, March 
1953, 28 pp. (Declassified from Con- 
fidential by authority of NACA Res. 
Abs. 121, p. 16, 11/4/57.) 

Investigation of Turbines for Driving 
Supersonic Compressors, IV: Design and 
Performance of Second Configuration 
Including Study of Three-dimensional 
Flow Effects, by Warren J. Whitney, 
Warner L. Stewart and Harold J. Schum, 
NACA RM E53C02, May 1953, 20 pp. 
(Declassified from Confidential by au- 
thority of NACA Res. Abs. 121, p. 16, 
11/4/57.) 

Investigation of Turbines for Driving 
Supersonic Compressors, V: Design and 
Performance of Third Configuration with 
Nontwisted Rotor Blades, by Warren J. 
Whitney, Warner L. Stewart and Daniel 
E. Monroe, NACA RM E53G27, Sept. 
1953, 23 pp. (Declassified from Con- 
fidential by authority of NACA Re. 
Abs. 121, p. 17, 11/4/57.) 

Investigation Combustion Phenomena 
in Unmodified Engines, by J. A. Robin- 
son, M. D. Behrens, R. G. Moscher and 
J. M. Chandler, SAE Prepr. 256, Nov. 
1957, 13 pp. 

Rocketdyne Develops Missile Engines, 
by Richard Sweeney, Aviation Week, 
vol. 67, no. 21, Nov. 25, 1957, pp. 26-27. 

Orpheus to Power 11 Designs, by 
David D. Anderton, Aviation Week, vol. 
67, no. 21, Nov. 25, 1957, pp. 51-63. 

Rotating Stall in Axial Flow Compres- 
sors, by Jean Fabri and Raymond Sies- 
trunck, J. Aeron. Sciences, vol. 24, no. 11, 
Nov. 1957, pp. 805-812. 


Epitor’s Notre: Contributions from E. R. 
G. Eckert, J. P. Hartnett, T. F. Irvine Jr. 
and P. J. Schneider of the Heat Transfer 
Laboratory, University of Minnesota, are 
gratefully acknowledged. 
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Missile Accessory Power Units, by 
R. D. Boyne, SAE J., vol. 65, no. 12, Nov. 
1957, pp. 64-65. 

Calculation of Flow through Axial 
Cascades, by W.-H. Isay, ZAMM, 
vol. 37, no. 9/10, Sept-Oct. 1957, pp. 
321-335 (in German). 

Axial Reactions from Supersonic Cas- 
cades, by I. Rhyming, ZAMM, vol. 37, 
no. 9/10, Sept.-Oct. 1957, pp. 370-384 (in 
German). 


Aerodynamics of Jet 


Propelled Vehicles 


A Finite Vortex Method for Slender 
Wing-Body Combinations, by George 3. 
Campbell, J. Aeron. Sci., vol. 25, Jan. 
1958, pp. 60-61. 


Investigation of the Drag of Blunt- 
nosed Bodies of Revolution in Free Flight 
at Mach Numbers from 0.6 to 2.3, by 
Harvey A. Wallskog and Rogert G. Hart, 
NACA RM L53D14a, June 1953, 28 pp. 
(Declassified from Confidential by au- 
thority of NACA Res. Abs. 121, p. 21, 
11/4/57.) 

Flight Investigation of the Zero-lift 
Drag of Two Ram-jet Missile Configura- 
tion at Mach Numbers from 1.00 to 1.89, 
by Clarence A. Brown Jr., and Walter EF. 
Bressette, NACA RM 1L52J24a, March 
1953, 24 pp. (Declassified from Confi- 
dential by authority of NACA Res. 
Abs. 121, p. 20, 11/4/57.) 

Preliminary Free-flight Investigation 
of the Zero-lift Drag Penalties of Several 
Missile Nose Shapes for Infrared Seeking 
Devices, by Robert O. Piland, NACA 
RM 152F23, Dec. 1952, 22 pp. (De- 
classified from Confidential by authority 
of NACA Res. Abs. 121, p. 19, 11/4/57.) 

Tests at Mach Number 1.62 of a Series 
of Missile Configurations Having Tandem 
Cruciform Lifting Surfaces, by Carl Iv. 
Grigsby, NACA RM L51J15, Jan. 1952, 
106 pp. (Declassified from Confidentis] 
by authority of NACA Res. Abs. 121, 
p. 19, 11/4/57.) 

Performance Characteristics of Can- 
ard-type Missile with Wing-mounted 
Nacelle Engines at Mach Numbers 1.5 
to 2.0, by Emil J. Kremzier and Joseph 
Davids, NACA RM F52J08, Nov. 1952, 
30 pp. (Declassified from Confidential 
by authority of NACA Res. Abs. 121, p. 
16, 11/4/57.) 

Investigation of the Drag of Various 
Axially Symmetric Nose Shapes of Fine- 
ness Ratio 3 for Mach Numbers from 
1.24 to 3.67, by Edward W. Perkins and 
Leland H. Jorgensen, NACA RM A52H28, 
Nov. 1952, 50 pp. (Declassified from 
Confidential by authority of NACA Res. 
Abs. 121, p. 14, 11/4/57.) 

Preliminary Free-flight Study of the 
Drag and Stability of a Series of Short- 
span Missiles at Mach Numbers from 0.9 
to 1.3, by James Rudyard Hall, NACA 
RM 155J13, Feb. 1956, 14 pp. (De- 
classified from Confidential by authority 
of NACA Res. Abs. 121, p. 27, 11/4/57.) 

Incompressible Potential Flow About 
Axially Symmetric Duct Bodies, by 
Philip Levine, Wright Air Devel. Center, 
TN 57-287 (ASTIA AD 130967), Aug. 
1957, 45 pp. 


the talented 


engineer CS scientist 


APL OFFERS 
GREATER 
FREEDOM OF 
ACTIVITY 


APL has responsibility for 
the technical direction of 
much of the guided missile 
program of the Navy Bureau 
of Ordnance. As a result 
staff members participate in 
assignments of challenging 
scope that range from basic 
research to prototype test- 
ing of weapons and weapons 
systems. 


A high degree of freedom 
of action enables APL staff 
members to give free rein 
to their talents and ideas. 
Thus, professional advance- 
ment and opportunities to 
.accept program responsi- 
bility come rapidly. Promo- 
tion is rapid, too, because 
of our policy of placing 
professional technical men 
at all levels of supervision. 


APL’s past accomplish- 
ments include: the first ram- 
jet engine, the Aerobee high 
altitude rocket, the super- 
sonic Terrier, Tartar, and 
Talos missiles. Presently the 
Laboratory is engaged in 
solving complex and ad- 
vanced problems leading to 
future weapons and weap- 
ons systems vital to the 
national security. Interested 
engineers and physicists are 
invited to address inquiries 
to: 


Professional Staff 
Appointments 


The Johns Hopkins University 
Applied Physics Laboratory 


8617 Georgia Avenue, Silver Spring, Md. 
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Key Openings in Advanced Weapons 


This Vought division is planning, analyzing and proposing 
new concepts in missile and fighter weapons systems. Here, 
tactical requirements are established for new weapons, 
feasibility studies conducted, and proposals prepared. 


Current Vought projects include: 

DYNA SOAR REGULUS MISSILES 

SPACECRAFT STUDIES F8U CRUSADER SERIES 
NUCLEAR SYSTEMS STUDIES 


Radar System Engineer or Specialist. A.E., or E.E., (M.S. preferred) with 
at least 7 years experience in systems and/or design for. radar and fire 
control. To make high-level studies of advanced guidance and control systems. 


Advanced Weapons Staff Engineer. Ph.D. preferred, with at least 10 years 
background in guidance or navigation and control systems. To develop 
completely new concepts in guidance, navigation, or control systems. 


Electro-mechanical Systems Engineer or Specialist. A.E., E.E.. or M.E., 
(advanced degree preferred) with at least 7 years experience 
in autopilot, flight control, stability systems and inertial guidance systems 
and design work. To make high-level technical studies of various 
control and stabilization systems for advanced weapons. 


Advanced Weapons Engineer. B.S., or M.S., in A.E., M.E., or Applied 
Mechanics. At least 4 to 5 years experience in aerodynamics of supersonic 
missiles; flight mechanics of rocket-powered missiles; hypersonic flow and 
aerodynamic heating phenomena; design of ballistic and boost-glide 
vehicles. To conduct studies of advanced missiles and space vehicles. 


Advanced Weapons Engineer. B.S., or M.S., in A.E., or M.E. To conduct 
design studies of advanced missiles and space vehicles. At least 5 years 
experience in aerodynamics of supersonic missiles, with a strong 
background in hypersonic flow and aerodynamic heating phenomena. 

Advanced Weapons Engineer. B.S., or M.S., in A.E., M.E., or Applied 
Mechanics. At least 4 years experience in flight mechanics of rocket-powered 
missiles, with background in design of ballistic and boost-glide vehicles. 


To arrange for a personal interview, or for a prompt report 
on these or other current openings, return coupon to: 


C. A. Besio 
Supervisor, Engineering Personnel 
CHANCE VOUGHT AIRCRAFT, Dept. JP-2 


Dallas, Texas I 


interested in the opening for. 


Name 
Address. 
City. State. 


Experimental Studies of Vibration Ch 
acteristics of Some Idealized Miss 
Fins, by J. W. Dalley, Univ. Tex 
Defense Res. Lab., CF 2643 (DRL-A0 
Sept. 1957, 9 pp., 4 tab., 25 fig. 


Heat Transfer and Fluid 
Flow 


Thermodynamic Charts for High Te 
perature Air Calculations (2000°K 
9000°K), by J. G. Logan, Jr., Corn 
Aeron. Lab., Inc., Rep. AD-1052-. 
(AFOSR-TN-56-342; ASTIA AD ‘| 
218), July 1956, 35 pp. 

Internal Performance of Several Typ 
of Jet-exit Configurations for Supersor 
Turbojet Aircraft, by William A. Flemir 
NACA RM ¥52K04, Jan. 1953, 28 p) 
diagrs. (Declassified from Confident 
by authority of NACA Res. Abs. 122, p. 
12/3/57.) 

Performance of Double-shroud Eject 
Configuration with Primary Pressu 
Ratios from 1.0 to 10, by Donald 
Hollister and William K. Greathou: 
NACA RM E52K17, Feb. 1953, 34 p 
diagrs., 4 tabs. (Declassified from Co 
fidential by authority of NACA Rk. 
Abs. 122, p. 8, 12/3/57.) 

Analysis of Several Methods of Pum: 
ing Cooling Air for Turbojet-engine Afte 
burners, by John C. Samuels and Herbe 
Yanowitz, NACA RM E52K26, Fe 
1953, 54 pp., diagrs. (Declassified fro 
Confidential by authority of NACA Re 
Abs. 122, p. 9, 12/3/57.) 

The Mixing of Vapor and Liquid Jet 
Aerojet General Corp., Rep. 1344, Oc 
1957, 19 pp., 1 tab., 42 fig. 

Contribution to the Measurement « 
Specific Heats of Gases and Vapor: 
by M. Huetz-Aubert, France, Ministe 
de l’Air, Publications Scientifiques | 
Techniques, Notes Techniques 68, 195) 
182 pp. (in French). 


Measurement of Turbulent Heat Trans 
fer Rates on the Aft Portion and Blun 
Base of a Hemisphere Cylinder in th 
Shock Tube, by Josef Rabinowicz, Cali! 
Inst. Tech., Guggenheim Aeron. Lal 
Hypersonic Res. Project, Mem. 41, Nov 
1957, 24 pp. 

Apparatus for Pressures of 27,000 Bar 
and Temperatures of 1400°C, by Franci 
Birch, E. C. Robertson and 8S. P. Clar! 
Jr., Ind. & Engng. Chem., vol. 49, Dec 
1957, pp. 1965-1966. 


Constant Pressure Method for Deter 
mining P-V-T Relations of Gases, b: 
Ludwig Luft, Ind. & Engng. Chem., vol 
49, Dec. 1957, pp. 2035-2039. 

Thermal Conductivity of Nitrogen a 
High Temperatures and Pressures, by |’ 
Johannin and B. Vodar, Ind. & Engng 
Chem., vol. 49, Dec. 1957, pp. 2040-2041 


Thermal Conductivity of Propane, b) 
D. E. Leng and E. W. Comings, Jnd. « 
Engng. Chem., vol. 49, Dec. 1957, pp. 2042- 
2045. 


Some Shock Tube Experiments on the 
Chemical Kinetics of Air at High Tem- 
peratures, by Saul Feldman, J. Fluic 
Mech., vol. 3, Dec. 1957, pp. 225-242. 


The Structure of a Shock Wave in : 
Fully Ionized Gas, by J. D. Jukes, / 
Fluid Mech., vol. 3, Dec. 1957, pp. 275- 
285. 


The Effect of a Magnetic Field on 
Stokes Flow in a Conducting Fluid, by W. 
Chester, J. Fluid Mech., vol. 3, Dec. 1957, 
pp. 309-323. 


Calculation of Local Heat-transfer Coef- 
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ficients on Slender Surfaces of Revolution 
by the Mangler Transformation, by Shao- 
Yen Ko, J. Aeron. Sci., vol. 25, Jan. 
1958, pp. 62-63. 

Boundary-layer Correction in Super- 
sonic Nozzle Scaling, by Abraham Kogan, 
J. Aeron. Sci., vol. 25, Jan. 1958, p. 64. 

Some Questions in Relativistic Hydro- 
magnetics, by Bruno Zumino, Physical 
Rev., vol. 108, Dee. 1, 1957, pp. 1116- 
1121. 

Laminar Boundary Layer with Heat 
Transfer on a Cone at Angle of Attack in a 
Supersonic Stream, by Eli Reshotko, 
NACA TN 4152, Dec. 1957, (i) 64 pp., 
diagrs., tabs. 

Approximate Calculation of the Com- 
pressible Turbulent Boundary Layer with 
Heat Transfer and Arbitrary Pressure 
Gradient, by Eli Reshotko and Maurice 
Tucker, NACA TN 4154, Dec. 1957, 34 
pp., diagrs. 

An Experimental Study of the Boundary 
Layer Behind a Moving Plane Shock 
Wave, by W. A. Martin, University 
Toronto, Inst. Aerophys. Rep. 47, May 
1957, 30 pp., 3 tab., 30 fig. 

Efficiency of Flush and Protruding 
Oblique Exhaust Nozzles with and without 
External Flow, by D. C. Anderson, United 
Aircraft Corp., Rep. R-0955-22, Oct. 
1957, 72 pp. 

Characteristics of Normal Shock Waves 
in the Throats of Precompression Inlets, 
by A. J. Karanian, United Aircraft Corp., 
Rep. R-0955-20, Oct. 1957, 101 pp. 

Turbulence Measurements in Multiple 
Interfering Air Jets, by James C. Laurence 
and Jean M. Benninghoff, NACA TN 
4029, Dec. 1957, 37 pp., diagrs., photos. 

An Experimental Investigation of the 
Pressure Recovery of a Perforated Wall 
Internal Compression Intake at a Free 
Stream Mach Number of 2.5, by D. 
Brown, University Toronto, Inst. Aero- 
phys., TN 18, May 1957, 15 pp., 18 fig. 

Preliminary Investigation of a New Type 
of Supersonic Inlet, by Antonio Ferri and 
louis M. Nucci, NACA RM L6J31, 
Nov. 1946, 35 pp. (Declassified by au- 
thority of NACA Res. Abs. 122, p. 1, 
12/3/57.) 

A Low Speed Investigation of an An- 
nular Transonic Air Inlet, by Mark R. 
Nichols and Donald W._ Rinkowski, 
NACA RM L6J04, Apr. 1947, 32 pp. 
(Declassified by authority of NACA Res. 
Abs. 122, p. 1, 12/3/57.) 

An Investigation of Convergent-diver- 
gent Diffusers at Mach Number 1.85, 
by De Marquis D. Wyatt and Henry R. 
Hunezak, NACA RM E6K21, Apr. 1947, 
30 pp.(Declassified by authority of NACA 
Res. Abs. 122, p. 1, 12/3/57). 

Low Temperature Heat Exchange, by 
William FE. Gifford, Chem. Engng. Prog- 
ress, vol. 53, June 1957, pp. 278-281. 

Papers on Heat Transfer and Unsteady 
Aerodynamics, by Eugene 8S. Rubin and 
Edward M. Kerwin Jr. (Appl. Mech., 
9th Internatl. Congr., Brussels, Sept. 
5-13, 1956), Mass. Inst. Tech., Nuclear 
Sci. Lab., TR 179, 1956, 69 pp. 


Some Methods of Evaluating Imperfect 
Gas Effects in Aerodynamic Problems, 
by G. A. Bird, Gt. Brit., Roy. Airer. 
Estab., TN Aero. 2488, Jan. 1957, 31 pp. 

The Effect of Heat Transfer on Inter- 
actions Involving Laminar Boundary Lay- 
ers, by K. N. C. Bray, Gt. Brit., Aeron. 
Res. Council, Curr. Pap. 339, 1957, 7 pp. 

The Laminar Boundary Layer with Dis- 
tributed Heat Sources or Sinks, by Paul 
L. Chambré, Appl. Sci. Res., vol. 6, sec. 
A, nos. 5-6, 1957, pp. 393-401. 
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RADAR-NAVIGATION 


I B DEVELOPMENT 


Outstanding opportunities for highly developed specialists in the 
advanced development of integrated radar-navigation systems 
AN/ASQ-28 for the B-70 chemical-driven bomber. 


RADAR ENGINEER with a minimum of two years’ experience as 
technical leader of radar systems development project. Duties 
should have included technical responsibility for major equipment 
and control of subcontractors’ work. Further experience with tran- 
sistor circuits of radar test equipment highly desirable. 


INERTIAL GUIDANCE ENGINEER with a minimum of eight years’ 
experience in servo-mechanisms or development of complex devices 
for military applications, including three years as technical leader 
of inertial guidance system development. Must have experience 
in astro-compass, with ability to analyze relationship of inertial 
equipment with bombing and navigation computer. Will assume 
broad project leadership in planning and controlling work of major 
subcontractors. 


Qualifications: Bachelor’s or Master’s Degree in Electrical Engineer- 
ing or Physics. 


SYSTEMS ENGINEER with a minimum of eight years’ experience 
in development of complex military devices in the fields of servo- 
mechanisms, radar, or computers. Able to integrate these elements 
in weapons systems. At least three years’ experience in over-all 
systems analysis. Will design and analyze closed-loop systems con- 
sisting of inertial and radar equipment, display materials, and 
analog digital computers. 


Qualifications: Bachelor’s or Advanced Degree in Engineering. 


COMPUTER ANALYST with one to four years’ experience in digital 
techniques used to solve real-time control problems. Will do mathe- 
matical analyses of inertial control systems. 


Qualifications: Advanced Degree in Physics or Engineering Science 
with strong math background. 


AIRCRAFT INSTRUMENTATION SPECIALIST with flight test 
experience and thorough knowledge of servo-mechanisms and elec- 
tronics. To work on new methods of aircraft instrumentation. 


Qualifications: Master’s Degree in E.E. or A.E. and four years’ experi- 
ence, or Ph.D. in E.E. or A.E. and background in aircraft instru- 
mentation, especially air speed and altitude measurements. 


ADVANTAGES OF IBM A recognized leader in the electronic com- 
puter field . . . products used in both military and commercial 
applications .. . advancement on merit... company-paid relocation 
expenses . . . liberal company benefits . . . salary commensurate 
with ability and experience. 


Immediate openings in Owego, N.Y., in new modern engi- 
neering laboratory situated in colorful, rolling hillside of 
southern New York. 


WRITE, outlining qualifications and experience to: 


Mr. Paul E. Strohm, Dept. 572T 
IBM Corporation, Owego, N. Y. 


DATA PROCESSING 
ELECTRIC TYPEWRITERS 


INTERNATIONAL MILITARY PRODUCTS 
BUSINESS MACHINES 
CORPORATION SUPPLIES 


TIME EQUIPMENT 
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WEAPONS 
EVALUATION 
and 
MISSILE 
FEASIBILITY 


CHARACTERISTICS 


ANALYSIS RECOMMENDED USE 


Stainless Steel For types operating under high temper- | 
Chrome Alloy { For types operating under high radial | STUDIES 
Steel Ball and Race ultimate loads (3000-893,000 Ibs.). | 
Bronze Race and { For types operating under normal loads 
Chrome Steel Ball with minimum friction requirements. 


ARMOUR RESEARCH FOUN- 
DATION offers the creative 


and imaginative individual 


Thousands in use. Backed by years of service life. Wide variety 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 
similar size range with externally or internally threaded shanks. 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to fit individual specifications. As a result of thorough 
study of different operating conditions, various steel alloys 
have been used to meet specific needs. Write for revised Engi- 
neering Manual describing complete line. Dept. JP-58. 


SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 


the opportunity to work in 


small project groups on chal- 


lenging Operations Research 


| and Weapons Systems pro- 


grams. These programs en- 


compass research on all forms 
of air and ground warfare. 


Knowledge of probability 
theory, statistics, and physics 


C 0 he P L E T E | required. Experience and 

T S } G familiarity with modern 
| weapons systems concepts are 
| FAC j L i T | E $ | very desirable. Must be able 


| to integrate results from many 
* Qualification Tests 
* Evaluation Tests | 
| 


scientific disciplines into sys- 


A few high-level opportunities with | tems studies. 


Missile & Ordnance Systems Dept. 
of General Electric 


PROPULSION ENGINEERS 

BS, MS, PhD in Chemistry, Physics or 
Aeronautical Engineering, plus 6 to 10 
years’ experience in adv d propulsi. 
systems. 

Analyze requirements and provide specifi- 
cations for pulsion systems of diverse 


ARMOUR RESEARCH FOUN- 
DATION is located in a 
metropolitan area offering 


| * Performance Tests 
Environment Tests 
| 
| 


outstanding cultural and edu- 


Manufacturers of Metal Boss cation advantages. For fur- 


types (liquid and/or solid propellant, nu- 
clear, tur and ram-jet). Integrate sys- Seals to Military Specifications ther information please write 
tem analysis and design; establish system 

and sub-system ground and flight test re- to: 


quirements. 


| 
| 
| 
| 
| 
| 
| 
| 
The major technical programs at MOSD | 
| 
| 
| 
| 
| 
| 
| 
| 


are carried on under long-term prime de- ette B 
velopment contracts. The climate here is E. P. Bloch 
one of scientific curiosity pursued under ARMOUR RESEARCH 
ideal laboratory conditions. 
FOUNDATION 


Please send your resume to: 
Mr. Richard Eddy, Div. 34-MT 


AIRCRAFT of Illinois Institute 
E Q U I P ME N T of Technology 
TESTING CO. 10 West 35th Street, 


1812 Fleet St., Baltimore 31, Md. Chicago 16, Illinois. 
ORleans 5-8337 ORleans 5-2222 


MISSILE & ORDNANCE SYSTEMS DEPARTMENT 


GENERAL @ ELECTRIC 


3198 Chestnut Street 
Philadelphia 4, Pa. 


JET PROPULSION 
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and its your staff. 
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+ GEORGE P. SUTTON 
Officers 


JOHN P. STAPP ROBERT M. LAWRENCE i ANDREW G. HALEY 


Vice President Treasurer General Counsel 
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Board of Directors 


GEORGE P. SUTTON, President 
and 


Chairman of the Board 


H. W. Ritchey H. S. Seifert Kurt Stehling 


Krafft A. Ehricke Samuel K. Hoffman 


Martin Summerfield Wernher von Braun 


Simon Ramo 


M. J. Zucrow 
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Committees 


EXECUTIVE 


George P. Sutton, Chairman 
John P. Stapp 
Martin Summerfield 
James J. Harford 
Andrew G. Haley 
Irwin Hersey (ex-officio) 
Robert M. Lawrence 
A. C. Slade 


FINANCE 


S. K. Hoffman, Chairman 
R. M. Lawrence 

H. W. Ritchey 

H. S. Seifert 


AWARDS 


Kurt Stehling, Chairman 
F. C. Durant, Ill 
W. von Braun 

: C. W. Williams 

R. Wehrli 

V. Cushing 
R. E. Marquardt 
Samuel K. Hoffman 


POLICY 


Martin Summerfield, Chairman 
W. L. Gore 

R. A. Gross 

A. G. Haley 


J. J. Harford 


JAMES J. HARFORD A. C. SLADE IRWIN HERSEY 
Executive Secretary Secretary Director of Publications 


PROGRAM 


Howard S. Seifert, Chairman 
Knox Millsaps 

Antoni K. Oppenheim 
Clair M. Beighley 
Charles W. Tait 
Brooks T. Morris 
John Sloop 

Krafft A. Ehricke 

Ali B. Cambel 

Martin Summerfield 
John B. Fenn 

Robert A. Gross 
David G. Simons 

L. S. Brown 

Ivan E. Tuhy 

Y. C. Lee 


MEMBERSHIP 


H. W. Ritchey, Chairman 
J. J. Harford 

A. C. Slade 

D. E. Roberts 


PUBLICATIONS 


Simon Ramo, Chairman 
Antoni K. Oppenheim 
B. N. Abramson 
Lawrence S. Brown 
Krafft A. Ehricke 
Stanley V. Gunn 
Charles H. King 

Y. C. Lee 

Brooks T. Morris 
Harold W. Ritchey 
David G. Simons 
John L. Sloop 

T. Paul Torda 

Ivan E. Tuhy 


National Office 


WILLIAM CHENOWETH 


Advertising & Promotion 
Manager 


DEAN E. ROBERTS 


Director of 
Public Relations 


l. Hersey 
ts A. K. Oppenheim 
G. E. Pendray 
J. L. Sloop 
G. P. Sutton ( 
R. C. Truax 
M. J. Zucrow 
19: 
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ESTHER C. GODDARD 


Honorary Members 


Fellow Members 


HARRY F. GUGGENHEIM 


CALVIN M. BOLSTER 1956.... ....WILLIAM C. HOUSE 
LOUIS DUNN 1956... ..WILLIAM H. PICKERING 
1950 G. EDWARD PENDRAY SIMON RAMO 
FRITZ ZWICKY 1956... -BERNARD A. SCHRIEVER 
M. J. ZUCROW 1956. -RUSSELL K. SHERBURNE 
BENJAMIN H. COFFMAN, JR. ©. DONALD N. YATES 
CHANDLER C. ROSS . ELMER WHEATON 1957.. -RAWSON BENNETT 
Ter .WILLIAM L. GORE ALI BULENT CAMBEL 1957.. JOHN B. MEDARIS 
WELDON WORTH -ROBERT H. JEWETT . ATHELSTAN F. SPILHAUS 
Cc. C. FURNAS ...PAUL F. WINTERNITZ ALAN T. WATERMAN 


ROBERT H. GODDARD MEMORIAL AWARD 
for outstanding work in liquid propellants: 


Awards and Recipients 


ARS ASTRONAUTICS AWARD 
for oustanding contribution to the advancement of 


LOVELL LAWRENCE, JR. 
ROBERT C. TRUAX 


.CHANDLER C. ROSS 
THOMAS F. DIXON 


Cc. N. HICKMAN AWARD 
for outstanding work in solid propellants: 
JAMES A. VAN ALLEN 
LESLIE SKINNER 
..WILLIAM AVERY 


space flight: 


THEODORE VON KARMAN 
WERNHER VON BRAUN 
= JOSEPH KAPLAN 


JAMES H. WYLD MEMORIAL AWARD 
for outstanding application of rocket power: 


cus MILTON W. ROSEN 
JOHN P. STAPP 

WILLIAM H. PICKERING 


ARS CHRYSLER CORPORATION STUDENT AWARD* 
a $1,000 stipend for the outstanding paper on 
jet propulsion or a related subject: 


1953... .....CHARLES E. BARTLEY 
..HAROLD W. RITCHEY 
F. S. MILLER 
BRUCE H. SAGE 


G. EDWARD PENDRAY AWARD 
for outstanding contribution to the rocket and 
jet propulsion literature: 


1930-32—David Lasser 

1932 —G. Edward Pendray 
1932-33—Nathan Schachner 
1933-34—-Laurence Manning 
1934-36—G. Edward Pendray 
1936-37—-John Shesta 

1937-40—Alfred P. Africano 


GEORGE P. SUTTON 
M. J. ZUCROW 


MARTIN SUMMERFIELD 


WALTER DORNBERGER 


HERMANN OBERTH 
GRAYSON MERRILL 


I966......:: N. Y. ROTHMAYER, A. BERNSTEIN, F. D. LINZER, 
A. SHERMAN, City College of New York 

LEON COOPER, City College of New York 

..E. KNUTH and C. BEIGHLEY, Purdue University 


L. ROSENTHAL and DAVID ELLIOTT, 
California Institute of Technology 

RICHARD W. FOSTER, Purdue University 

ALFRED GOLDENBERG, University of California 


-RICHARD W. FOSTER, Purdue University 

JAMES B. BLACKMON 

DONALD L. CRABTREE, JR., Purdue University 

JOHN R. ROTH, Massachusetts Institute 
of Technology 


* Known as ARS Student Award before 1957 


Past Presidents 


1940-42—H. Franklin Pierce 
1942-43—Roy Healy 
1943-44—Cedric Giles 
1944-46—James H. Wyld 


1946 —Lovell Lawrence, Jr. 


1947 —Roy Healy 
1948 —Charles A. Villiers 
1949-50—William L. Gore 


1951 —H. R. J. Grosch 
1952 —C. W. Chillson 
1953 —F. C. Durant, Ill 
1954  —Andrew G. Haley 
1955 —R. W. Porter 
1956 —Noah S. Davis 
1957 —Robert C. Truax 
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Alabama 


SECTIONS 


President: David H. Newby 

Vice President: Rodney D. Stewart 
Secretary: James W. Lee 
Treasurer: Robert P. Whitley 


Board of Directors: 
Gordon E. Artley 
Walter L. Berry, Jr. 
William A. Davis 
Cliff E. Fitton 
Gerhard Heller 
Karl L. Heimburg 
Truman E. McClard 
Ernst Stuhlinger 
Conrad D. Swanson 
N. C. White 
J. A. Bova 
G. A. Deuel 


Antelope Valley 


President: Richard A. Schmidt 
Vice President: Iven C. Kincheloe 
Secretary: P. E. Nicolay 
Treasurer: Walter A. Detjen 


Board of Directors: 


George J. Todd 
Donald R. Bellman 
Paul F. Bikle 
Clifford G. Page 


President: E. O. Rolle 
Vice President: E. A. Steinhoff 
Secretary: D. Bitondo 
Treasurer: Peter J. Schenck 


Board of Directors: 


Custer C. Baum 
Stanley Crane . 
Glenn B. Daughton 
Eugene Davis 
Harold R. Frank 
Walter Hausz 
Kenneth S. Mills 
Adam T. Zahorski 


President: Elliot Ring 

Vice President: Marvin Pitkin 
Secretary: Leonard C. Vogel 
Treasurer: William G. Howell 


Board of Directors: 
George F. Babits 
Robert B. Demoret 
Shirley A. Johnson, Jr. 
Richard D. Lea 

John R. Youngquist 


Central Texas 


President: C. H. Herty 

Vice President: J. F. Tormey 
Secretary: D. M. George 
Treasurer: R. L. Brothers © 


Board of Directors: 
E. F. Fiock 
J. R. Grantham 
L. A. Maciula 
E. F. Moore 


President: John Krc. Jr. 

Vice President: Stephen J. Fraenkel 
Secretary: Ben C. Harrison 
Treasurer: George Herman 


Board of Directors: 


A. B. Cambel 
Michael Malis 

L. C. Kenney 

V. J. Chushing 
Andrew A. Affrunti 
Sanford Smith 


Cleveland-Akron 


Columbus 


President: Luis R. Lazo 

Vice President: (Cleveland) Paul M. Ordin 
Vice President: (Akron) Wayne E. Wiant 
Secretary-Treasurer: Edward G. Rapp 


Board of Directors: 
Pierce T. Angell 
Adelbert O. Tischler 
John C. Feldscher 


President: Loren Bollinger 

Vice President: Arthur M. Greshemer 
Treasurer: David Haswell 
Corresponding Secretary: James L. Harp 
Recording Secretary: Dean L. Pendleton 


Board of Directors: 
Charles Gallant 
Rudolph Edse 
Abbott Putnam 
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Connecticut Valley 


President: Charles H. King, Jr. 

Vice President: Carl W. Lemmerman 
Secretary: Sheldon Dolinger 
Treasurer: William D. Viets 


Board of Directors: 
Frank W. Caldwell 
Benjamin Dunn 
Robert L. Mitton 
Martin L. Stevens 
Donald Griffin 


President: William J. Cushing 
Vice President: Roderick W. Clarke 
Secretary: Maxine M. McKee 
Treasurer: Alfred C. Loedding 


Board of Directors: 
Carl A. Anderson 
A. T. House 
James R. Pierce 
Robert A. Ruehrwein 
John P. Stapp 


Detroit 


President: Lovell Lawrence, Jr. 
Vice President: C. W. Tait 
Secretary: E. A. Nielsen 
Treasurer: Jack Squiers 


Board of Directors: 
Carl Bachle 
Arthur Nichols 
Cc. W. Williams 


Florida 


President: R. F. Sellars 

Vice President: L. M. Orman 
Secretary: B. A. Small 
Treasurer: J. F. Thompson 


Board of Directors: 


Donald N. Yates 
B. G. MaxNabb 
R. S. Mitchell 

D. C. Gentry 

R. L. Yordy 

Dr. John Sterner 


President: Franklyn H. Brady 
Vice President-Secretary: M. L. Storlee 
Treasurer: Jerry S. Fogel 


Board of Directors: 
Harold S. Hunt 
George Seminiuk 
Robert J. Schornstien 
Richard C. Hoffman 
Ronald K. Dewalt 
Ronald R. Day 


Holloman 


President: Knox Millsaps 

Vice President: Gerhard W. Braun 
Secretary: Harry L. Gephart 
Treasurer: Bernard D. Gildenberg 


Board of Directors: 


Randolph A. Becker 
James S. Hanrahan 
June G. Jones 
Gerhard R. Eber 
Paul D. Jose 

David G. Simons 
James A. Ward 


Indiana 


President: Donald Emmons 

Vice President: Louis P. Richards 
Secretary: Al Pinchek 

Treasurer: John Fowler 


Maryland 


President: Samuel Fradin 
Vice President: Walter J. Crotty, Jr. 
Secretary: Michael Angelos 
Treasurer: Ralph Gray 


Board of Directors: 
Andrew W. McCourt a 
George W. Lescher 
Irwin R. Barr 
Sears Williams 
Milton Rogers 
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New York 


President: Robert Hirsch 

Vice President: Charles Parkin 
Secretary: Norman L. Baker 
Treasurer: William Roenneau 


Board of Directors: 


Erik Bergaust 
J. D. Gilchrist 


President: Lawrence Levy 

Vice President: Charles N. Saffer, Jr. 
Secretary: 

Treasurer: A. John Gale 


Board of Directors: 
Bruce H. Billings 
Bradford Darling 
John Logan 
Leopold R. Michel 
Harold Kasnitz 
Winslow Sawyer 


New Mexico-West Texas 


President: Keith E. Hennigh 
Secretary: Ivan Carbine 
Treasurer: Leroy Eaton 


Board of Directors: 
Lew Byrd 
William H. Deboy 
William H. Fickes 
Louis E. Freudenthal 
Don D. Keys 
William W. MacDonald 
George L. Meredith 
Gilbert Moore 
Russell K. Sherburne 
Nathan Wagner 
Willis L. Webb 


President Leonard S. Wiener 

Vice President: Charles J. Marsel 
Secretary: Zola Fox 

Treasurer: Eric W. Harslem 


Board of Directors: 


Lawrence S. Brown 
Zola Fox 

Robert A. Gross 
Eric W. Harsiem 
Leonard S. Wiener 
Charles J. Marsel 
L. W. Morrison 
John S. Taylor 

P. T. Torda 


President: R. Dewey Rinehart 

Vice President: Clayton Williams 
Corresponding Secretary: Paul Carpenter 
Recording Secretary: Myron Ettus 
Treasurer: John Magalhaes 


North Texas 


President: C. F. Crabtree 
Vice President: J. A. Kerr 
Secretary: C. R. Cripliver 
Treasurer: J. B. Haden 


Northeastern New York 


President: F. W. Crimp, Jr. 
Vice President: N. E. Munch 
Secretary: W. L. Hancock 
Treasurer: R. R. Schreib, Jr. 


Board of Directors: 


N. C. Cook 
A. A. Graham 
F. E. Schultz 


Northern California 


President: E. A. Quarterman 
Vice President: James S. Arnold 
Secretary: Bernard Ellis 
Treasurer: C. F. Hansen 


Board of Directors: 
A. J. Eggers, Jr. 
M. A. Pino 
V. I. Stevens 
K. G. Heller 
L. A. Walker 
A. K. Oppenheim 
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President: G. Truxton Ringe 
Vice President: Robert Hildebrand 
Secretary: Michael Guidon 
Treasurer: Gordon Setterlund 


Board of Directors: 
John D. Alexander 
Ray G. Christensen 
Walter Hansen 
George Hetterick 
George H. Stoner 
D. M. Van Ornum 
W. Emmett Coon 


President: Gerhard Barth-Wehrenaip 
Vice President: Jack Walton 
Secretary: Emily R. Gibbs 
Treasurer: Bill Brown 


Princeton Group 


Chairman: John B. Fenn 
Vice Chairman: Kimball P. Hall 
Secretary-Treasurer: Marshall Fisher 


Sacramento 


President: Clair M. Beighley 

Vice President: W. H. Fenton 
Corresponding Secretary: G. S. James 
Recording Secretary: H. J. Archer 
Treasurer: R. M. Beattie 


Board of Directors: 
A. Bellin 
L. J. Bornstein 
J. T. Clapp 
C. B. Large 


Southern 


President: J. J. Martin 

Vice President: G. H. Messerly 
Secretary: B. A. Bishop 
Treasurer: M. S. Ehrenberg 


Board of Directors: 


F. C. Mock 
C. M. Shaar 
E. A. Sherrill 


President: P. W. Godfrey 

First Vice President: R. A. Cooley 
Second Vice President: Julian Miller 
Secretary: James N. Holsen 
Treasurer: R. L. Maisek 


Board of Directors: 
J. J. Mazzoni 
N. W. Thomas 
Joseph Volk 
D. H. Fenner 
R. B. Trefney 
C. M. Reinhardt 
Hollis E. Suits 
R. A. Cooley 


President: William H. Dorrance 
Vice President: Elliott J. Katz 
Secretary: Daniel Heald 
Treasurer: Charles J. Swet 


Board of Directors: 


Charles !. Ames 
Karel J. Bossart 
Krafft A. Ehricke 


California 


President: G. Daniel Brewer 

Vice President: William J. Cecka, Jr. 
Secretary: W. C. House 

Treasurer: Paul D. Castenholz 


Board of Directors: 


Dougall McCallum 
Henry L. Thackwell, Jr. 
Joseph V. Charyk 
William G. Strang 

L. F. Ayres 

Robert A. Cornog 

John I. Shafer 

John F. Tormey 
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President: S. N. Suciu 
Vice President: G. C. Szego 
Treasurer: H. M. Weber 
Secretary: M. C. Pope 


Board of Directors: 


L. Michelson 
H. A. Bunze 
W. C. Cooley 
E. S. C. Gantz 
Pete Kappus 
A. P. Adamson 


Twin Cities 


President: T. F. Irvine 

Vice President: J. E. Barkley 
Secretary: T: E: Murphy 
Treasurer: J. B. Hatcher 


Board of Directors: 


O. C. Winzen 
R. D. Lowery 
R. Hermann 


Wichita 


Valley Fo 


President: R. Harvey Anselm 
Vice President: C. Marvin Long 
Secretary: William Simpkin 
Treasurer: Dean E. Burleigh 


Board of Directors: 


R. Harvey Anselm 
Dean E. Burleigh 
David W. Henderson 
Richard B. Holloway 
C. Marvin Long 

L. J. McMurtrey 
Alex N. Petroff 

L. P. Plummer 
William Simpkin 


President: Thaddeus S. Merriman 

Vice President: William W. Bickham, Jr. 
Secretary: Gerald P. Guydan 

Treasurer: Harold L. Hughes 


rge 


President: William L. Doyle 
Vice President: Robert J. Kirby 
Secretary: Kathleen Hoisington 
Treasurer: John W. Geary 


Board of Directors: 


R. V. D. Campbell 
Mrs. John C. Cory 
A. V. Grosse 

|. M. Levitt 

W. F. Luckenbach 
Charles C. Smith 
M. B. Taft 

E. Walker, Jr. 
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Student Chapters 


Academy of Aeronautics 
FELIX R. GIACINI 
President 
LUCIEN JOLY 
Vice President and Treasurer 
JESSE M. SCHNEIDER 
Secretary 
RALPH TERRY 
Faculty Sponsor 


Boston University 
ROBERT JOHNSON 
President 
FRANCIS CAPONE 
Vice President 
JAMES CARIANI 
Secretary 
THOMAS WALSH 
Treasurer 
CHARLES L. D. CHIN 
Faculty Sponsor 


University of Florida 


RICHARD H. JACKSON 
Vice President 
HERBERT EISENBERG 
Recording Secretary 
JOY L. FLOYD 
Corresponding Secretary 
MARVIN J. MOSS 
Treasurer 
D. T. WILLIAMS 
Faculty Sponsor 


Georgia Institute of Technology 

FRANK E. SWALLEY 
President 

MICHAEL J. MADDEN 
Vice President 

JAMES L. JACOCKS 
Recording Secretary 

WARREN H. MILLER, JR. 
Corresponding Secretary 

HENRY HILLBRATH 
Treasurer 

FRANK M. WHITE, JR. 
Faculty Sponsor 


University of Michigan 
J. B. BULLOCK 
Chairman 
DON GILLESPIE 
Vice Chairman 
HERBERT ARKIN, JR. 
Corresponding Secretary 
JAMES SHEDLOWSKY 
Recording Secretary 
JAMES WARD 
Treasurer 
RICHARD B. MORRISON 
Faculty Sponsor 


New York University 
ROBERT E. HUBER 
President 


STANLEY GREENFELD 
Vice President 


HARRY LEE 
Secretary 

GERALD WALLICK 
Treasurer 

MICHAEL MACCRONE 
Faculty Sponsor 


Parks College 


JAMES MORRISON 
President 

GEORGE WOODS 

Vice President 

LARRY McCONNELL 
Secretary 

KEVIN O'DONNELL 
Treasurer 

PETER W. SOULE 
Faculty Moderator: 


Polytechnic Institute of Brooklyn 

ARTHUR MARTINEZ 
President 

STEVEN STARLEY 
Vice President 

ROBERT HOSKEN 
Secretary 

THOMAS BLAKE 
Treasurer 

T. PAUL TORDA 
Faculty Sponsor 


Stevens Institute of Technology 


RICHARD NELSON 
President 

THOMAS CASSIDY 
Vice President 
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Home: 10602 Magnolia Dr., Cleveland 6, Ohio. (IG, SP) 

ARMSTRONG, A. WILLIAM, (m) Sr. Res. Engr., Thermodynamics Group, 
Convair, A Division of General Dynamics Corp., San Diego 12, 
Calif. Home: 4235 Quapaw Ave., San Diego 17, Calif. (PC, SR) 

ARMSTRONG, AIKMAN, JR., (m) Missile Development Division, North 
American Aviation, Inc., Downey, Calif. Home: 3450 Fairpoint 
St., Pasadena 8, Calif. (SR, SP) 

ARMSTRONG, DON L., (m) Mgr., Chemical Division, Aerojet, General 
Corp., 3652 N. Irwindale, Azusa, Calif. Home: 818 W. Chester 
Rd., Covina, Calif. (PC) 

ARMSTRONG, E. M., (m) Dir. of Customer Relations, Air Logistics 
Corp., 3600 E. Foothill Bivd., Pasadena, Calif., 233 Cameron 
Way, San Gabriel, Calif. 

ARMSTRONG, GENE L., (m) Chief of Dynamics, Convair Astronautics, 
A Division of General Dynamics Corp., San Diego, Calif. Home: 
645 Loring St., San Diego, Calif. (SP) 

ARMSTRONG, LLOYD, JR., (s) Massachusetts Inst. of Tech., Cam- 
bridge, Mass. Home: 2931 Robinhood, Houston 5, Tex. 

ARMSTRONG, NEIL A., (m) Mgr., Contract Admin., Missile Guidance 
Sect., General Electric Co., Systems Center, Syracuse, N. Y. 
Home: 4 Robinson Dr., Baldwinsville, N. Y. (1G, SP) 

ARMSTRONG, NEIL A., (m) Aeronautical Res. Engr., & Pilot, High 
Speed Flight Station, NACA, Edwards, Calif: Home: RR1, Box 
37-G, Littlerock, Calif. (SP) 

ARMSTRONG, ROBERT S., (a) Analytical Engr., Light Military Elec- 
tronic Equipment Dept., General Electric Company, Bldg. 28, 
Rm. 524, 1 River Rd., Schenectady, N. Y. Home: 404 Bedford Rd., 
Schenectady 8, N. Y. (IG, SP) 

ARMSTRONG, ROY, (m) Genl. Foreman, Rockets Div. Mfg. Dept., Bell 
Aircraft Corp., P.O. Box 1, Buffalo, N. Y. Home: 303 Wynnwood 
Ave., Tonawanda, N. Y. 

ARNAUD, LT. COL. JEAN, (m) Asst. Air Attache, French Embassy, 
1759 R St., N.W., Washington, D. C. 
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ARNDT, GEORGE 1., JR., (m) Applications Engr., Defense Contracts, 
Burroughs Corp., 3898 Linden Ave., Dayton, 0. Home: 3215 E. 
Third St., Dayton, O. (IG, SP) 

ARNER, GEORGE R., (m) Mech. & Aero. Engr., Naval Air Development 
Center, Johnsville, Pa. Home: P. O. Box 6013, Philadelphia 14, 
Pa. (PC, RJ) 

ARNOLD, ARTHUR K., (m) Chief Facility Engr., Rocket Div., Rolls- 
Royce Ltd., Nightingale Rd., Derby, Eng. Home: Brayfield, 112 
Normanton Lane, Littleover, Derby, England. (LR, PC) 

ARNOLD, EDWARD R., (m) Tech. Service Engr., Callery Chemical Co., 
9600 Perry Highway, Pittsburgh 37, Pa. Home: 9501 Hilliard 
Rd., Pittsburgh 37, Pa. 

ARNOLD, HENRY H., (a) Rocketdyne, Div. of North American Avia- 
tion, Inc., 6633 Canoga Ave., Canoga Park, Calif. Home: 1274514 
Van Owen, No. Hollywood, Calif. (LR, SP) 

ARNOLD, JACK, JR., (m) Program Engr., Ordnance, Res. & Devel., 
Bermite Powder Co., Mint Canyon Rd., Saugus, Calif. Home: 
P.O. Box 1117, Newhall, Calif. (PC, SR) 

ARNOLD, JAMES S., (m) Physicist, Physical Sciences Div., Stanford 
Research Institute, Menlo Park, Calif. Home: 700 Alester Ave., 
Palo Alto, Calif. (SP) 

ARNOLD, J. ELWOOD (m) Mgr., Convair, A Division of General Dyna- 
mics Corp., Daingerfield, Texas. Home: Box 735, Daingerfield, 
Texas. (PC, RJ) 

ARNOLD, NORMAN F., (m) Operations Engr., Lockheed Missile Sys- 
tems Div., Air Force Missile Devel. Center, N. Mex. Home: 1619 
Rosalia Lane, Alamogordo, N. Mex. (IG, RJ) 

AROUTY, STAN, (s) City College of New York, Convent Ave. & 139th 
St., New York 31, N. Y. Home: 534 Hegeman Ave., New York 7, 
N. Y. (IG, SP) 

ARRIGHI, JOSEPH A., (m) Sr. Group Engr. (Structures), Research & 
Development Dept., Republic Aviation Corp., Farmingdale, N. Y. 
Home: 14 Bunkerhill Dr., Huntington, N. Y. (PC, SP) 

ARTHUR, DOGAN, (a) Vice President, Sales and Advertising, Titeflex, 
Inc., Hendee St., Springfield 4, Mass. Home: 28 Druid Circle, 
Longmeadow 6, Mass. 

ARTHUR, PAUL D., (m) Systems Corporation of America, 1007 Broxton 
Ave., Los Angeles 24, Calif. Home: 11221 Gloria Ave., Granada 
Hills, ‘Calif. (RJ, SP) 

ARTLEY, GORDON E., (m) Assist. for Guided Missile Test Facility, Test 
Laboratory, Develop. Operations Div., ABMA, Redstone Arsenal, 
Ala. Home: 705 Phillips Rd., Huntsville, Ala. (LR, SR) 

ASCHENBRENER, JOHN C., (s) Marquette University, 1515 W. Wis- 
consin Ave., Milwaukee 3, Wisc. Home: 1021 N. 27th St., Mil- 
waukee 8, Wisc. (PC, RJ) 

ASH, ARTHUR B., (m) Tech. Director, Res. & Engrng. Dept., Sund- 
strand-Turbo, Div. of Sundstrand Machine Tool Co., 10445 Glen- 
oaks Bivd., Pacoima, Calif. Home: 16416 Lassen St., Sepulveda, 
Calif. 

ASHLEY, EUGENE, (m) Engr., Missile & Ordnance Systems Dept., 
General Electric Co., Lakeside Ave., Burlington, Vt. Home: 15 
New York Lane, Burlington, Vt. (LR, SP) 

ASHLEY, SHELDON, (a) Investment Broker, Dreyfus & Co., 50 Broad- 
way, New York 4, N. Y. Home: 60-18 D 194 St., Fresh Meadows 
65, N. Y. (PC, SR) 

ASHLEY, WILLIAM F., (m) Engr., Aerothermodynamics, MOSD, Gen- 
eral Electric Co., 3198 Chestnut St., Philadelphia, Pa. Home: 
217 E. Cliveden St., Philadelphia 19, Pa. (PC, SP) 

ASMAR, CHARLES S., JR., (s) Boston University, 1302 Commonwealth 
Ave., Allston, Mass. Home: 49 Locust Ave., Danbury, Conn. 
(HF, SP) 

ASPELIN, LESLIE L., (m) Mgr. Product Devel., Lapco Group, Thomp- 
son Products Inc., 23555 Euclid Ave., Cleveland O. Home: 1260 
Quilliams, Cleveland 21, O. (LR, SP) 

ASPINWALL, ROBERT H., (m) Sr. Proj. Engr., Advanced Design Group, 
Allison Division, General Motors Corp., Indianapolis, Ind. Home: 
3109 N. Webster Ave., Indianapolis 18, Ind. (SR, SP) 

ASPLUND, RICHARD A,., (s) California State Polytechnic College, San 
Luis Obispo, Calif. Home: 5120 Mt. Helena Ave., Los Angeles, 
Calif. (LR, PC) 

ASPLUND, R. K., (m) Proj. Engr., Res. & Devel., Bermite Powder 
Company, Mint Canyon Rd., Saugus, Calif. Home: P.O. Box 1016, 
Newhall, Calif. 

ASSELMEIER, ALLEN E., (s) University of Missouri, Columbia, Mo. 
Home: 7 “‘S” St., Columbia, Mo. (IG) 

ATKINS, KENNETH L., (s) Parks College of Aero. Tech., E. St. Louis, 
lll. Home: 2414 Ong St., Amarillo, Texas. (HF, SR) 

ATKINS, LEROY, (m) Assist. Systems Engr., Rockets Division, Bell 
Aircraft Corp., P.O. Box 1, Buffalo 5, N. Y. Home: 18 Hilton 
Bivd., Buffalo 26, N. Y. (LR, SR) 

ATKINSON, MARY L., (a) Assoc. Engr., Pilotless Aircraft, Boeing Air- 
plane Company., SDC, Lexington 73, Mass. Home: 23 Hillcrest 
St., Waltham 54, Mass. (IG, SP) 

ATKINSON, LT. COL. PAUL G., JR., (m) USAF ARDC, AFOSR, Wash- 
ington 25, D. C. Home: 4079 35th St., N. Arlington 7, Va. 

ATKINSON, RUSSELL S., (m) Western Reg. Mgr., Aerol Associates 
Div., Cleveland Pneumatic Industries, Inc., 400 So. Beverly Dr., 
Beverley Hills, Calif. Home: 140 Berkeley Rd., Kalamazoo, Calif. 
(LR, SR) 


ATKISSON, JAMES B., (m) Mgr. of Mechanics Dept., Jet Propulsion 
Laboratory, 4800 Oak Grove Dr., Pasadena, Calif. Home: 2604 
E. Villa, Pasadena, Calif. (LR, SR) 

ATRAIN, CHARLES W., (a) Jet Aircraft & Engine Quality Control Sup., 
USAF, George Air Force Base, Victorville, Calif. Home: 20756 
Nisqually Rd., Apple Valley, Calif. (IG, SP) 

ATRAN, CHARLES W., (a) Quality Control Supervisor, U.S.A.F., George 
A.F.B., Victorville, Calif. Home: 20756 Nisqually Rd., Apple Valley, 
Calif. (IG, SP) 

ATRAN, LEONARD, (m) Sr. Engr., Analytical Section, Air Arm Division, 
Westinghouse Electric Corp., P. O. Box 746, Baltimore 3, Md. 
Home: 4205 Bonner Rd., Baltimore 16, Md. (IG, SP) 

ATTARD, SALVATORE J., (s) Academy of Aeronautics, La Guardia 
Airport, N. Y. Home: 79-17 149th St., Flushing 67, N. Y. (IG, SP) 

ATTIAS, JOHN J., (m) Member of the Technical Staff, Space Tech- 
nology Laboratories, The Ramo-Wooldridge Corp., 5800 Arbor 
Vitae, Los Angeles 45, Calif. Home: 7928 Altavon Ave., Los 
Angeles 45, Calif. (LR, SP) 

ATWOOD, STANLEY G., JR., (m) Test Engr., Cryogenics, Wyle Labora- 
tories, 128 Maryland, El Segundo, Calif. Home: 1126 W. 142nd 
St., Hawthorne, Calif. (LR, SR) 

AUBIN, WILLIAM M., (m) Engr., Res. Dept., Grumman Aircraft Eng. 
Corp., Bethpage, L. I., N. Y. Home: 433 Kings Court, Babylon, 
L. 1., N. Y. (HF, SP) 

AUCELLO, JOSEPH S., (s) University of Connecticut, Storrs, Conn. 
Home: 125 Birmingham St., Bridgeport 6, Conn. (SP) 

AUCK, JAMES E., (m) Supvr., Field Operations, Coleman Engineering 
Co., Inc., Hurricane Mesa, Hurricane, Utah. Home: Box 402, 
Hurricane, Utah. (PC, SP) 

AUGENSTEIN, BRUNO W., (m) Consulting Scientist, Lockheed Missile 
Systems, Palo Alto, Calif. Home: 5201 Kelvin Ave., Woodland 
Hills, Calif. 

AUGUSTSON, JON R., (s) Purdue University, W. Lafayette, Ind. 
Home: 612 Landfair Ave., Los Angeles 24, Calif. 

AUGUSTYNIEWICZ, STANLEY W., JR., (m) Assoc. Analysis Engr., 
Power Plants, Marquardt Aircraft Co., 16555 Saticoy, Van Nuys, 
Calif. Home: 17361 Vanowen, Van Nuys, Calif. (RJ, SP) 

AULD, WALTER MURRAY, (m) G. Mgr., Bristol Aircraft (Western) 
Limited, Stevenson Field, Winnipeg 12, Manitoba, Canada. Home: 
293 Overdale Blvd., Winnipeg 12, Manitoba, Canada (IG, SR) 

AULT, ROBERT M., (s) Tri-State College, Angola, Ind. Home: 515D 
E. South St., Angola, Ind. 

AURAND, HENRY S., JR., (m) Tech. Staff Member, TEMPO, General 
Electric Co., 735 State St., Santa Barbara, Calif. Home: 4346 
Via Presada, Santa Barbara, Calif. (IG, SP) 

AURO, MICHAEL A., (a) Chemical Engr., Technical Service & Develop- 
ment, Dow Chemical Company, Midland, Mich. Home: 116 West 
Nickels St., Midland, Mich. (PC, SR) 

AUSTIN, CHARLES C., (m) Rep., Continental Aviation & Engrng. Corp., 
Box 84, Far Hills Br., Dayton 19, O. Home: 3412 Lenox Dr., 
Dayton 19, O. 

AUSTIN, SANDRA L., (s) University of Missouri, 600 Conley, Colum- 
bia, Mo. Home: Roach, Mo. (HF, SP) 

AUTER, HENRY F., (m) Chief, Systems Control Section, Laboratory 
Dev. Opns. Div., ABMA, Bidg. 4566, Redstone Arsenal, Ala. 
Home: 415 Phett Ave., S. W., Huntsville, Ala. (IG, LR) 

AVONDOGLIO, LEO, (m) Chief Res. Engr., Dean & Benson Research, 
Inc., 16 Richmond St., Clifton, N. J. Home: 101 Morningside Rd., 
Verona, N. J. 

AXE, DAVID C., (s) University of Washington, Seattle, Wash. Home: 
4307 East 57th St., Seattle 5, Wash. (IG, SR) 

AYCOCK, WILLIAM C., (m) Power Plant Des. Engr., Engrng. Services 
Dept., Thiokol Chemical Corp., Redstone, Ala. Home: 1111 Dale 
Dr., Huntsville, Ala. (PC, SR) 

AYE, MAUNG YAN, (s) Parks College, E. St. Louis, Ill. 
Padonma St., Rangoon, Burma. (LR, RJ) 

AYERS, MILTON E., (m) Supvr. of Product Information Services, 
Reaction Motors Div., Thiokol Chemical Corp., Denville, N. J. 
Home: 197 West Passaic Ave., Bloomfield, N. J. 

AYMEN, WALTER P., (a) Experimental Test, Missile Section, Research 
& Development Laboratories, Hughes Aircraft Co., Culver City, 
Calif. Home. 7855 Truxton Ave., Los Angeles 45, Calif. (IG, LR) 

AYOUB, RAYMOND G., (s) Drexel Institute of Technology, Philadel- 
phia, Pa. Home: 4900 N. 15th St., Philadelphia 41, Pa. 

AYRES, COL. LANGDON F., (f) Chief, Propulsion Div., Ass’t Deputy 
Commander, Space Systems, Air Force Ballistic Missile Division, 
P. O. Box 262, Inglewood, Calif. Home: 29441 S. Bayend Dr., 
San Pedro, Calif. (LR) 
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BAARS, ARNOLD M., (s) Marquette University, Milwaukee, 
Home: 5708 N. 60th St., Milwaukee, Wisc. (IG, SP) 

BAASKE, WERNER W., (s) Hofstra College, Hempstead, N. Y. Home: 
2511 Centrai Ave., Baldwin, N. Y. (HF, SP) 

BABBITT, HAROLD V., (m) Controller, Aerophysics Development Cor- 
poration, Subsidiary of Curtiss-Wright Corp., P.O. Box 689, 
Santa Barbara, Calif. Home: 4242 Cresta Ave., Santa Barbara, 
Calif. 
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BABCOCK, HUGH H., (m) Assist. Secretary, Assist. Treas., Union Car- 
bide Corporation, 30 East 42nd St., New York 17, N. Y. Home: 
R.F.D. No. 1, Katonah, N. Y. (PC, SP) 

BASITS, LT. COL. GEORGE F., (m) USAF, Dept. of Thermodynamics, 
USAF Academy, Denver, Colo. Home: 1660 Trenton St., Denver 
8, Colo. (LR, PC) 

BABYLON, E. R., (a) Mgr., Engrng. Sales, Kaiser Steel Corporation, 
1195 Webster, Oakland 12, Calif. Home: 175 Camino Don Miguel, 
Orinda, Calif. (LR, SP) 

BACH, WALTER, (m) Exec. V. P., Datasync and Auricon Div., Berndt- 
Bach, Inc., 6950 Romaine St., Los Angeles 38, Calif. (IG, HF) 

BACHLE, CARL F., (m) VP, Res., Research Dept., Continental Aviation 
& Engineering Corp., 12700 Kercheval, Detroit 15, Mich. Home: 
279 LaSalle Place, Grosse Pointe Farms 36, Mich. (RJ, SR) 

BACHMAN, DAVID H., (m) Engr., Propulsion Dept., The Martin Com- 
pany, P. O. Box 179, Denver, Colo. Home: 445 Balsam, Lake d, 
Colo. (LR, SP) 

BACHMAN, JOHN A. (m) Sr. Devel. Engr., Ordnance Div., Minneap- 
olis-Honeywell Regulator Co., 600 2nd St. N., Hopkins, Minn. 
Home: 5350 Grand Ave. S., Minneapolis 19, Minn. (PC, SP) 

BACHTEL, WILLIAM L., (m) Proj. Engr., Engineering Division, Grand 
Central Rocket Co., P. O. Box 111, Redlands, Calif. Home: 225 
W. Van Koevering, Rialto, Calif. (PC, SR) 

BACIGALUPI, ROBERT J., (s) University of Detroit, Detroit, Mich. 
Home: 18509 Homeway, Cleveland 35, O. 

BACKLUND, CARL V., (m) Physical Science Administrator, Technical 
Operations Division, U. S. Atomic Energy Comm., 518 17th St., 
Oakland 12, Calif. Home: 1200 Alpine Rd., Apt. 50, Walnut Creek, 
Calif. (SP) 

BACON, OTIS, B., (s) University of Virginia, Charlottesville, Va. Home: 
Box 981, Front Royal, Va. (IG, LR) 

BACON, RUSSEL K., (s) University of Colorado, Boulder, Colo. Home: 
381 Willard Hall, Boulder, Colo. (SR, SP) 

BACON, WILLARD S., (s) University of Missouri, 407 Matthews St., 
Columbia, Mo. Home: Troy, Mo. (PC, SP) 

BACQUIE, GUY O., (a) Des. Engr., Dept. 596/61, Rocketdyne, A Divi- 
sion of North American Aviation, Inc., 6633 Canoga Ave., Canoga 
Park, Calif. Home: 7242 Alabama Ave., Canoga Park, Calif. 
(IG, LR) 

BACUS, JOHN W., (s) University of Notre Dame, Notre Dame, Ind. 
Home: 476 Brimhall, Apt. 1, St. Paul 5, Minn. (LR, SP) 

BADENOCH, BENJAMIN W., (m) Gen. Mgr., Aero Hydraulics Division, 
Vickers Incorporated, Admin. & Engrng. Center, Detroit 32, Mich. 
Home: 6896 S. Clunbury, Birmingham, Mich. (IG, SP) 

BADER, FRANCIS DUNHAM, (m) Sr. Tech., Farnsworth Electronics 
Co., E. Pontiac St., Ft. Wayne, Ind. Home: 511 Montclair Dr., 
New Haven, Ind. 

BADER, FRANK E., (s) Cooper Union, 50 Astor Place, New York 3, 
N. Y. Home: 89-27 Desarc Rd., Ozone Park 17, N. Y. (SR, SP) 

BADER, HENRY, JR., (m) Mgr., Manufacturing Branch Office, Missile 
Division, Chrysler Corporation, Box 857, Huntsville, Ala. Home: 
6311 Chadwell Rd., Huntsville, Ala. (IG, LR) 

BADER, HUGH R., JR., (m) Colorado State University, Greeley, Colo. 
Home: 112 Stuart, Fort Collins, Colo. (LR, SP) 

BADER, MICHAEL H., (a) Lawyer, Haley, Wollenberg & Kenehan, 
1735 De Sales, Washington 6, D. C. Home: 1426 35th N. W., 
Washington 7, D. C. (HF, SP) 

BADGER F. SYDNEY, (m) V. P., Metallurgy, Haynes Stellite Co., Div. 
of Union Carbide Corp., 50 Lindsey St., Kokomo, Ind. Home: 
209 Forest Dr., Kokomo, Ind. (RJ, SP) 

BAER, ROBERT R., (m) Rep.-in-Charge, Field Service Dept., Rocket- 
dyne, Div. of North American Aviation, Inc., P.O. Box 556, War- 
ren, Mich. Home: 1004 Ottawa St., Royal Oak, Mich. (LR, SP) 

BAGBY, FREDERICK L., (m) Chief, Aero & Thermodyn. Div., Battelle 
Memorial Institute, 505 King Ave., Columbus, O. Home: 2050 
Milden Road, Columbus, O. 

BAGGETT, PHILLIP J., (s) Purdue University, West Lafayette, Ind. 
Home: 302 West Stadium, W. Lafayette, Ind. 

BAGGS, ROLAND F., (m) Sr. Engr., Head of Preliminary Design, Res. 
and Planning Dept., Aerojet-General Corp., P. O. Box 296, Azusa, 
Calif. Home: 1440 Eastridge Dr., Whittier, Calif. (LR, SP) 

BAGLEY, BRUCE R., (a) V.P., Yale Stamping Co., 19055 W. Davison 
Ave., Detroit 19, Mich. Home: 19327 Bretton Dr., Detroit 23, Mich. 

BAGLEY, CHARLES S., (m) Missile Scientist, Directorate of Research 
& Development, Air Force Missile Develop. Center, Holloman 
Air Force Base, New Mexico. Home: 1314 Ohio Ave., Alamogordo, 
New Mexico. (IG, SP) 

BAGNALL, LESLIE M., (m) Assist. Prof., School of Engineering, 
Southern Methodist University, Dallas, Texas. Home: 1513 
Murray, Garland, Texas. (LR, SP) 

BAHN, GILBERT S., (m) Technical Coordinator, Combustion Research 
Dept., Marquardt Aircraft Co., 16555 Saticoy St., Van Nuys, Calif. 
Home: 16902 Bollinger Dr., Pacific Palisades, Calif. (PC, RJ) 

BAILER, EDWARD R., (m) Expediter-Investigator, Rockets Div., Bell 
Aircraft Corp., P.O. Box 1, Buffalo 5, N. Y. Home: 120 Bickford 
Ave., Buffalo 15, N. Y. 

BAILEY, D. K., (m) Scientific Director, Page Communications Engi- 

neers, Inc., 710 14th St., N. W., Washington 5, D. C. Home: 5415 

Connecticut Ave., N. W., Washington 15, D. C. (IG, SP) 
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BAILEY, FRANK A., (a) Field Service Engr., Hamilton Div., Bendix 
Aviation Corp., Hamilton, Ohio. (LR, PC) 

BAILEY, ROBERT S., (m) Assoc. Lab. Director, Federal Telecommuni- 
cations Laboratories, 500 Washington, Nutley, N. J. Home: 151 
Bergen, Waldwick, N. J. (IG, SP) 

BAILEY, RONALD G., (s) lowa State College, Ames, lowa. Home: 
41 Rainbow Dr., Humboldt, lowa. (SR, SP) 

BAIN, ADDISON L., (s) Montana State College, Box 769, Noxon, Mont. 
(Bozeman, Mont). Home: 1236 5th Ave., W. Kalispell, Mont. 
(IG, SP) 

BAIN, DAVID N., (s) Vanderbilt University, Nashville, Tenn. Horne: 
1908 Holly Street, Nashville, Tenn. ; 

BAIN, WARREN L., Ill, (s) Mechanical Engineer, Wright Air Develop- 
ment Center, Wright-Patterson AFB, O. Home: 714 Plymouth 
Ave., Apt. 203, Dayton 6, O. (RJ, SR) 

BAIRD, A. LINCOLN, (m) Consultant, Propulsion, 734 18th St., Santa 
Monica, Calif. (LR, SR) 

BAKEL, JOSEPH F., (m) Hydraulics Devel. Engr., Bendix Aviat on 
Corp., 400 S. Beiger, Mishawaka, Ind. Home: 822 Lynn, Mis*a- 
waka, Ind. 

BAKER, LT. CHARLES F., JR., (s) USNR, Pennsylvania State Lni- 
versity, University Park, Pa. Home 251 S. Athenton St., St-te 
College, Pa. 

BAKER, DONALD L., (m) President’s Staff-Head of Plans and Pvo- 
grams, Aerophysics Development Corp., Subsidiary of Curtiss- 
Wright Corp., Santa Barbara, Calif. Home: 1098 Golf Rd., Sarta 
Barbara, Calif. 

BAKER, DWIGHT I., (m) Engrng. Specialist, Rocketdyne, A Division of 

North American Aviation, Inc., 6633 Canoga, Canoga Park, Caiif. 

Home: 22217 De La Osa, Woodland Hills, Calif. (PC, HF) 


BAKER, EMANUEL R., (m) Flight Test Engr., Hughes Aircraft Co., 
Culver City, Calif. Home: 515 So. St. Andrews’ Pl., Los Angeles 
5, Calif. 

BAKER, HARRY L., JR., (s) Indiana Technical College, Fort Wayne, 
Ind. Home: RFD 6, C/ Morgan, Schenectady 30, N. Y. 

BAKER, JOHN A., (m) Gen. Mgr., Keystone Engineering Co., 1444 
So. San Pedro St., Los Angeles 15, Calif. Home: 10505 Cama- 
rillo St., No. Hollywood, Calif. (IG, LR) 

BAKER, JOHN W., (a) Foreman, Area Operations, Rocket Engine Test 
Lab., Air Force, Edwards A.F.B., Edwards, Calif. Home: 662 W. 
Ave. H-12, Lancaster, Calif. (LR) 

BAKER, LEONARD L., (m) Director of Mechnical Lab., Missile Opera- 
tions, Chrysler Corp., Box 2628, Detroit 31, Mich. Home: 3851 
Yorkshire, Detroit 24, Mich. 

BAKER, LEONIDAS, (m) Director, Aircraft Missile Test, AFMDC, Hol- 
loman AFB, N. Mex. Home: 2108 Castle Dr., Holloman AFB, 


N. Mex. (PC) 
BAKER, LOUIS, JR., (m) Assist. Chem., Chemical Engrng. Dept., 
Argonne National Laboratory, Box 299, Lemont, III. Home: 6615 


So Mozart St., Chicago 29, Ill. (LR, PC) 

BAKER, LYMAN M., (m) Propulsion Analyst, Aerodynamics & Propul- 
sion Design Dept., Aircraft Div., Bell Aircraft Corp., P. O. Box 1, 
Buffalo 5, N. Y. Home: 3506 Greenway Rd., Grand Island, N. Y. 
(LR, PC) 

BAKER, MICHAEL H., (a) President, M. H. Baker Co., 1645 Hennepin 
Ave., Minneapolis 3, Minn. Home: 2012 Girard Ave. So., Minne- 
apolis 5, Minn. (PC, SP) 

BAKER, NORMAN L., (m) Assoc. Editor, Missiles and Rockets Maga- 
zine, American Aviation Publications, 1001 Vermont Ave., N. W., 
Washington, D. C. Home: 1603 Roberts Lane, Falls Church, Va. 
(LR, SP ) 

BAKER, RICHARD D., (a) Fire Chief, Columbus Division Fire Dept., 
North American Aviation, Inc., 4300 E. Fifth, Columbus, Ohio. 
Home: 282 No. Stanwood Rd., Bexley 9, Ohio. (LR, PC) 

BAKER, ROBERT L., (s) Massachusetts Institute of Technology, Cam- 
bridge, Mass. Home: 5 Sherborn Ct., Somerville 45, Mass. (SP) 

BAKER, ROBERT M. L., JR., (s) Sr. Scientist, Space Environments 
Section, Aeronutronics Systems, Inc., 1234 Airway Ave., Glendale, 
Calif. Home: 12125 San Vicente, Los An geles 49, Calif. (SP) 

BAKER, WILLIAM H., (s) University of Missouri, St. Joseph, Mo. 
Home: 2018 Lovers Lane, St. Joseph, Mo. (LR, SR) 

BAKER, WILLIAM L., (s) University of New Mexico, Albuquerque, N. 
Mex. Home: 3914 Simms Ave. SE, Albuquerque, N. Mex. 

BAKER, WILLIAM W., (m) Chief, Res. & Devel., Programs Br., WADC, 
Wright-Patterson AFB, O. Home: 829 Sutton Dr., Xenia, O. 
(IG, SP) 

BAKOW, LEON, (m) Aeroelastic Engr., Missile Division, McDonnell 
Aircraft Corp., St. Louis, Mo. Home: 939 St. Rita, Clayton 5, Mo. 
(SP) 

BALCH, ROBERT H., (s) Alabama Polytechnic Institute, Auburn, Ala. 
Home: 121 South 10th St., East Gadsden, Ala. (HF, SR) 

BALDRIGE, JOHN H., (m) Sr. Chemist, Research and Development, 
Connecticut Hard Rubber Company, 407 East St., New Haven 9, 
Conn. Home: 512 Townsend Ave., New Haven, Conn. 

BALDWIN, JAMES C., (s) Barrhead High School, Box 244, Barrhead, 
Canada. Home: Barrhead, Alberta, Canada. (LR, PC) 

BALES, NATHAN K., (s) North Carolina State College, Raleigh, N. C. 
Home: P.O. Box 1286, High Point, N. C. 
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BALL, JAMES R., (a) Design Engr., Aerojet-General Corp., P.O. Box 
1947, Sacramento, Calif. Home: 7109 Eagle Road, Fair Oaks, 
Calif. (1G, LR) 

BALL, PETER C., (m) Mech. Engr., Engineering Div., Chrysler Cor- 
poration, Detroit 31, Mich. Home: 14530 Bishop Oak Park 37, 
Mich. 

BALLARD, JOHN A., JR., (m) Field Technical Liaison Rep., Jupiter 
Project Office, Missile Opns., Chrysler Corp., Box 857, Huntsville, 
Ala. (SP, PC) 

BALLENGER, JAMES O., (s) Alabama Polytechnic Institute, Auburn, 
Ala. Home: 1721 No. 28th St., Birmingham, Ala. (HF, SR) 

BALLENTINE, LT. (jg) JAMES M., JR., (m) U. S. Navy. Home: 5 South 
Lake Trail, Palm Beach, Fla. (LR, SP) 

BALLER, HOWARD, (a) Director of Engrng., Mech. Div., General 
Mills, Inc., 2003 E. Hennepin Ave., Minneapolis 13, Minn. Home: 
5040 Park Ave. So., Minneapolis 17, Minn. (IG, SP) 

BALLINGER, WILLIAM P., (m) Systems Integration Engr., 
Instrument Corp. of Florida, Melbourne, Fla. Home: 
Miramar Ave., Melbourne, Fla. (IG) 

BALOGH, PAUL, (s) Jr. Engr., Electronic Systems Dept., Haller, Ray- 
mond and Brown, Inc., Circleville Rd., State College, Pa. Home: 
Pleasant Gap, Pa. (IG, SP) 

BALTAZOR, ALBERT A., (m) Partner, The Baltazor Co., 5328 Franklin 
Ave., New Orleans 22, La. Home: 2703 Gladiolus St., New 
Orleans 22, La. (LR, PC) 

BALTER, RICHARD E., (s) City College of New York, New York 31, 
N. Y. Home: 680 E. 235 St., New York 66, N. Y. (PC, SP) 

BALTZ, LOYLE E., (m) Section Chief, Telemetering and Special In- 
struments, Electronics, Aerophysics Development Corporation, 
Box 689, Santa Barbara, Calif. Home: 203 Alameda Padre Serra, 
Santa Barbara, Calif. (1G) 

BAMBARA, JOSEPH E., (m) V.P., Electronic Systems, CBS Labora- 
tories, A Division of Columbia Broadcasting System, 485 Madison 
Ave., New York 22, N. Y. Home: 671 Argyle Rd., Brooklyn 30, 
N. Y. (IG, SP) 

BAMBENEK, ROBERT A., (m) Res. Engr., Mechanics Res. Dept., 
American Machine & Foundry Co., 1104 S. Wabash, Chicago 5, 
Ill. Home: 3851 N. Whipple, Chicago 5, III. (PC) 

BANDEIRA, GAULO R., (a) Home: Av. Epitacio Gessoa, 1776 Apt. 101, 
Lagoa, Rio de Janeiro, Brazil, S.A. 

BANICHAR, VICTOR LOUIS, (m) Des. Engr., Farnsworth Electronics 
Co., Plant 1, Fort Wayne, Ind. Home: 2326 Lillie St., Fort Wayne, 
Ind. 

BANDETTINI, ANGELO, (m) Aero. Engr., Unitary Wind Tunnel Division 
(8x 7 Ft. Supersonic Wind Tunnel), NACA, Ames Lab., Moffett 
Field, Calif. Home: 143 Palmer Ave., Mountain View, Calif. 
(IG, SP) 

BANE, JAMES C., JR., (s) Carnegie Institute of Technology, Pitts- 
burgh 13, Pa. Home: 800 Duncan Ave., Washington, Pa. (LR, PC) 

BANGS, ALLAN PHILIP, (s) San Francisco State College, San Fran- 
cisco, Calif. Home: 1941 Berkeley Way, Berkeley 4, Calif. (PC, SP) 

BANKS, RONALD J., (m) Dayton Representative, Reaction Motors, 
Div. Thiokol Chemical Corp., 349 W. Ist St., Dayton, O. Home: 
9069 Stephanie Lane, RR 1, Miamisburg, O. (LR, SP) 

BANKSTON, LESTER T., (m) Res. Engr., Prop. Dept., USNOTS, Code 
4513, China Lake, Calif. Home: 311-B Burke Rd., China Lake, 
Calif. (PC) 

BANNAN, BERNARD J., (m) V.P. and Gen. Mgr., Western Gear Cor- 
poration, 2600 East Imperial Hwy., Lynwood, Calif. Home: 1000 
Buena Vista St., So. Pasadena, Calif. 

BANNER, E. PAUL, (s) East Texas State College, Commerce, Texas. 
Home: 2804 Texas St., Greenville, Texas. (HF, SP) 

BANTA, FREDERIC L., (a) Plant Supt., Manufacturing Dept., Spincraft, 
Inc., 4122 W. State St., Milwaukee 8, Wisc. Home: 225 N. Lyn- 
wood Lane, Brookfield, Wisc. (IG, SP) 

BANUS, M.(ARIO) DOUGLAS, (m) Director, Res. & Devel. Laboratory, 
Metal Hydricles, Inc., 12-24 Congress St., Beverly, Mass. Home: 
31 High St., Topsfield, Mass. (PC, SP) 

BARANOWSKI, CAPTAIN JOHN J., (m) USNARTS, Lake Denmark, 
Dover, N. J. (LR, PC) 

BARBEE, JOHN Y., (s) McCallie School, Chattanooga, Tenn. Home: 
Scottsville Rd., Bowling Green, Ky. (PC, SR) 

BARBER, WALTER W., (m) Des. Engr., Convair, A Division of General 
Dynamics Corp., Grants Lane, Fort Worth, Texas. Home: 6181C 
Karen Circle, Fort Worth 16, Texas. 

BARDIN, J. S., (m) Mgr., Production, Callery Chemical Company, 
P.O. Box 1452, Muskogee, Okla. Home: Box 169-C Route #5, 
Muskogee, Okla. (LR, SR) 

BARFIELD, CLYDE E., (m) Design Engr., Rocket Engine Develop., 
Aerojet-General Corp., Azusa, Calif. Home: 4044 Walnuthaven 
Dr., Covina, Calif. 

BARICHIVICH, ANTHONY C., (m) Physicist, U.S. Army Signal Engrng. 
Laboratories, Fort Monmouth, N. J. Home: 3 Cortlandt St., Nep- 
tune, N. J. (SP, IG) 

BARIFFI, HERBERT F., (m) Tech. Staff, Launchers and Powerplants 
Dept., Hughes Aircraft Co., Culver City, Calif. Home: 7336-D 
West Manchester Blivd., Los Angeles 45, Calif. (SP, SR) 

BARKAN, MARVIN D., (s) New York University, University Heights, 
Bronx 53, N. Y. Home: 136-70 72 Ave., Flushing 67, N. Y. (SP) 
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BARKER, CALVIN L. R., (s) Res. Engr., Air-Fuel Combustion Sect., 
JPL, Calif. Inst. of Technology, 4800 Oak Grove Dr., Pasadena, 
Calif. Home 185 So. Greenwood, Pasadena, Calif. (PC, RJ) 

BARKER, FREDERICK C., (m) Mgr., Service Dept., Marketing Div., 
Reaction Motors, Div. Thiokol Chemical Corp., Denville, N. J. 
Home: 89 St. Johns Ave., Mt. Taber, N. J. (LR, SP) 

BARKER, WALTER M., (s) Purdue University, W. Lafayette, Ind. Home: 
Box 162, Dayton, Ind. (PC, SP) 

BARKLEY, DR. JOHN E., (a) Director, Res., Res. Dept., Mechanical 
Div., General Mills, Inc., 2003 East Hennepin Ave., Minneapolis 
13, Minn. Home: 1630 Ridgewood Lane, St. Paul 13, Minn. 

BARLOW, MELVILLE R., (m) Sr. Instrumentation Engr., Engrng. Dept., 
Convair-Astronautics, A Division of General Dynamics Corp., 
San Diego, Calif. Home: 2805 Andrea Ave., San Diego 11, Calif. 
(IG, SP) 

BARMORE, FREDERICK E., JR., (s) Drexel Institute of Technology, 
Philadelphia, Pa. Home: 543 Cypress St., Yeadon, Pa. 

BARNER, WILLIAM H., (a) Engr., Reinhold Engineering & Plastics Co., 
12827 E. Imperial, Norwalk, Calif. (SR) 

BARNES, ELLIS H., JR., (a) Proj. Design, Egli & Gompf, Inc., 1003 
N. Calvert St., Baltimore 2, Md. Home: 3726 Cedar Drive, Bal- 
timore 7, Md. (HF, SP) 

BARNES, DR. JOHN L., (m) Pres., Systems Corp. of America, 1007 
Broxton Ave., Los Angeles 24, Calif. Home: 1447 Richman Knoll, 
Fullerton, Calif. (IG, SP) 

BARNES, RUSSELL M., (m) Mgr., Program Mangmt. Dept., GMRD, 
Pan American World Airways, Patrick AFB, Fla. Home: 220 
Magnolia Bivd., Melbourne, Fla. (IG, SP) 

BARNES, M/SGT WILLIAM J., JR., (m) Flight Engr., 1254 Atgp. Mats, 
1298th Atsq., WNA, Washington, D. C. Home: 317 Hillview Ave., 
Alexandria, Va. (SP) 

BARNES, WILLIAM W., (m) Schedules Engr., Dept 6, Engrng., Convair, 
A Division of General Dynamics Corp., 1825 E. 5th St., Pomona, 
Calif. Home: 18241 Workman Ave., Covina, Calif. (SP) 

BARNEY, JOHN D., (m) Engr., Aerojet-General Corp., Azusa, Calif. 
Home: 982 Athens St., Altadena, Calif. (SP) 

BARNEY, L. A., JR., (m) Group Engr., Data Reduction Grp., Test 
Operations, Convair-Astronautics, Div. of General Dynamics 
Corp., Missile Static Test Site, Edwards AFB, Calif. Home: 
44004 Stanridge Ave., Lancaster, Calif. (1G, LR) 

BARNHART, LT. ROBERT W., USN, (s) Marquette University, 1515 
W. Wisconsin Ave., Milwaukee 3, Wis. Home: 4718 N. Parkway 
Ave., Milwaukee 9, Wis. (HF, SP) 

BARNOCKY, JOSEPH S., (m) Elect. Engr., The Martin Co., Denver, 
Colo. Home 2759 So. Patton Court, Denver 19, Colo. (IG, HF) 

BARNOSKI, RICHARD L., (s) Missouri University, Columbia, Mo. 
Home: 6411 Washington, St. Joseph, Mo. (HF, SP) 

BARONE, MARTIN J., JR., (m) Flight Test Engr., Dept. 6-7, Convair, 
A Div. of General Dynamics Corp., Ft. Worth, Texas. Home: 107 
Kay Lane, Ft. Worth 14, Texas. (IG, SP) 

BARR C. JAMES, (m) Assist. Direct. Res., Develop., Explosives Div., 
Solid Propellant Organization, Olin Mathieson Chemical Corp., 
Box 508, Marion, Ill. Home: 438 George St., Herrin, III. (PC, SR) 

BARR, FAY H., (m) Proj. Engr., Engrng. Branch, Rocket Eng. Test 
Lab., MSTS, Edwards AFB, Calif. Home: 45320—11th St. W. Lan- 
caster, Calif. (IG, SR) 

BARR, IRWIN R., (m) Chief Ordnance Engr., Aircraft Armaments Inc., 
Cockeysville, Md. Home: Chapman Rd., Kingsville, Md. (PC, SR) 

BARR, JAMES ALLEN, JR., (a) Director of Chemical Develop., Texas 
Power & Light Co., 1518 K St. N.W., Washington 5, D. C. Home: 
5305 Massachusetts Ave. N.W., Washington 16, D. C. (PC, SP) 

BARR, ROY K., (s) University of Missouri, Columbia, Mo. Home: 
RFD #2, Sheldon, Mo. (IG, PC) 

BARR, WILLIAM J., (m) Tech. Assist. to the Pres., Detroit Controls 
Div., American Radiator & Standard Sanitary Corp., 5900 Trum- 
bull, Detroit 8, Mich. 

BARRETT, DAVID M., (s) Tufts University, Medford, Mass. Home. 112 
Manthorne Rd., West Roxbury 32, Mass. (IG, SR) 

BARRETT, ERNEST M., (m) Res. Engr. Test, Engrng. Test Section, 
Rocketdyne, A Division of North American Aviation, Inc., 6633 
Canoga Ave., Canoga Park, Calif. Home: 8928 Rathburn, North- 
ride, Calif. (IG, LR) 

BARRETT JAMES A., (s) Southern Illinois University, Carterville, III. 
Home: 713 Oak St., Woodstock, Ill. 

BARRETT, JAMES E., (s) University of Colo., Boulder, Colo. Home: 
4020 Meadow Lake Lane, Houston 19, Tex. (LR, SR) 

BARRICK, LUTHER O., (s) Baylor University, Waco, Texas. Home: 608 
Dyer, Waco, Texas. (IG, SR) 

BARRINGER, ELMER E., (m) Flight Test Group Engr., Operations, 
Convair Astronautics, A Division of General Dynamics Corp., 
Cooke AFB, Calif. Home: Santa Maria, Calif. (IG, SP) 

BARRON, CLINTON E., JR., (s) Indiana Technical College, Fort Wayne, 
Ind. Home: 200 Columbia St., Hattiesburg, Miss. 

BARRON, JOHN C., (m) Mgr., Washington Operations, Fairchild En- 
gine Division, Fairchild Eng. & Airplane Co., 1334 North Henry 
St., Alexandria, Va. Home: 35 Bolling Road, Alexandria, Va. (SR) 

BARROW, REGINALD G., (s) Newark College of Engineering, Newark, 
N. J. Home: P.O. Box 6, Rockaway, N. J. 
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BARROW, WILMER L., (m) V. P. for Res. & Devel., Sperry Gyroscope 
Co., Division of Sperry Rand Corp., Great Neck, L. I., N. Y. Home: 
92 Grist Mill Lane, Plandome, L. I., N. Y. (IG, SP) 

BARRY, WILLIAM V., (m) Petroleum Engr., Production Dept., Sinclair 
Oil & Gas Corp., Box 521, Tulsa, Okla. Home: 1521 So. St. Louis, 
Tulsa, Okla. (LR, SP) 

BARTEL, HAROLD R., (m) Proj. Mgr., Project Management and Mar- 
keting Branch, Grand Central Rocket Co., Box 111, Redlands, 
Calif. Home: 535 E. Mariposa Dr., Redlands, Calif. (SR) 

BARTEN, HENRY J., (m) Assist. Proj. Engr., Engrng., Pratt and Whit- 
ney Aircraft Division, United Aircraft Corp., West Palm Beach, 
Fla. Home: 217 Greenwood Drive, West Palm Beach, Fla. (SR, SP) 

BARTER, MAJOR JOHN W., (m) Strategic Air Command, Air Force 
Missile Test Center, Patrick AFB, Fla. Home: 339 Seminole Dr., 
Eau Gallie, Fla. (IG, SP) 

BARTER, JOHN W., (m) Asst. Chief Design Engr., Douglas Aircraft 
Co., El Segundo, Calif. Home: 2830 Canterbury Rd., San Marino. 


BARTH-WEHRENALP, GERHARD, (m) Director, Inorg. Res., Tech. Div., 
Pennsalt Chemicals Corp., P.O. Box 4388, Philadelphia 18, Pa. 
Home: Johns Lane, Ambler, Pa. (LR, PC) 

BARTIMES, GEORGE F., (m) Process Engr., Process Engrng., Auto- 
matic Electric Co., Northlake, Ill. Home: 1131 So. State St., 
Aurora, Ill. (HF) 

BARTKUS, EDWARD, (s) Drexel Institute of Technology, Philadelphia, 
Pa. Home: 2816 Orthodox St., Philadelphia 37, Pa. 

BARTLE, E., ROY, (m) Staff Scientist, Scientific Research Lab., Con- 
vair, A Division of General Dynamics Corp., 3462 Midway Drive, 
San Diego 10, Calif. Home: 3209 Chicago St., San Diego 17, Calif. 
(SP) 

BARTLEY, CHARLES E., (m) President, Grand Central Rocket Co., 
P.O. Box 111, Redlands, Calif. Home: 1902 Verde Vista Drive, 
Redlands, Calif. (PC, SR) 

BARTOE, OTTO E., JR., (m) Staff Scientist, Ball Brothers Research 
Corp., Box 191, Boulder, Colo. Home: 621 Aurora, Boulder, Colo. 
(IG, SP) 

BARTON, ROBERT W., (a) Program Develop., Mgr., Military Electron- 
ics Div., Motorola Inc., 8201 E. McDowell Road, Phoenix, Ariz. 
Home: 3053 N. 7th Ave., Apt. 104, Phoenix, Ariz. (IG, SP) 

BARTON, WILLIAM A. H., (m) Proj. Engr., Aerophysics Development 
Corp., Div. of Curtiss Wright Corp., P.O. Box 689, Santa Barbara, 
Calif. Home: 1030 Los Altusco Rd., Santa Barbara, Calif. (HF, SP) 

BARTON, WILLIAM A., (m) Director of Sales & Contracts, The Gyrex 
Corp., 3003 Pennsylvania Ave., Santa Monica, Calif. Home: Box 
1214, Santa Monica, Calif. (IG, HF, SP) 

BARTOO, EDWARD R., (m) Aero. Res. Scientist, Rocket Branch, NACA, 
Cleveland Hopkins Airport, Cleveland 11, O. Home: 5157 White- 
thorn Ave., N. Olmsted, O. (LR, SP) 

BARTZ, CHARLES W., (s) Sales Dept., R. Krasberg & Sons, 2501 W. 
Homer, Chicago 47, Ill. Home: 2355 Rehne Rd., Northbrook, Ill. 
(HF) 

BARZELAY, ARTHUR R., (m) Des. Supvr., Engrng. Services Div., 
Thiokol Chemical Corp., Denville, N. J. Home: 827 Schaefer Ave., 
Oradell, N. J. (LR, SR) 

BASKIN, HARRIS P., JR., (s) Georgia Institute of Technology, Box 
3583, Atlanta, Ga. Home: Rt. 1, Box 40, Valdosta, Ga. (SP) 
BASSICHIS, JAMES S., (s) Ohio State University, Columbus, O. Home: 

2227 Edgerton, University Hts. 13, O. (LR, SR) 

BASS, DONALD C., (m) Instrumentation Planning Engr., Missile Test 
Project, R C A Service Co., Patrick AFB, Fla. Home: Box 131, 
Route 3, South Merritt Island, Fla. (IG, SP) 

BASS, LT., ROBERT W., (a) USAF Res., 6590th Special, Act. Sq., 
ARDC, Baltimore, assigned to Project Matterhorn, Forrestal Re- 
search Center, Princeton University, Princeton, N. J. Home: 32 
Chestnut, Princeton, N. J. (IG, SP) 

BASSETT, DENISON S., (m) Sr. Staff Engr., Equipment Engrng. Dept., 
Airborne System Lab., Hughes Aircraft Co., Florence & Teale, 
Culver City, Calif. Home: 341 Sixth St., Manhattan Beach, Calif. 
(SR, SP) 

BASSICHIS, JAMES S., (s) Ohio State University, Columbus, O. 
Home: 2227 Edgerton University Hts. 18, O. (LR, SP) 

BASTON, JOHN D. B., (s) University of Connecticut, Storrs, Conn. 
Home: 5 Knollweod Dr., Old Saybrook, Conn. (IG, PC) 

BASTRESS, E. KARL, (a) Princeton University, Princeton, N. J. Home: 
29 Coleridge Rd., Short Hills, N. J. (PC) 

BATCHELDER, DR. GEORGE W., (m) Director, Research Div., Grand 
Central Rocket Co., P.O. Box 111, Redlands, Calif. Home: P.O. 
Box 661, Glendora, Calif. (PC, SR) 

BATEMAN, CHARLES 0O., (m) Physicist, Pitman-Dunn Laboratories, 
Frankford Arsenal, Bridge & Tacony St., Philadelphia 37, Pa. 
Home: 3074 Joyce St., Philadelphia 34, Pa. (IG, PC) 

BATEMAN, DR. ROBERT L., (m) Director, Prod. Develop., Union Car- 
bide Chemicals Co., Div. of Union Carbide Corporation, 30 E. 
42nd St., New York 17, N. Y. Home: 331 Park Ave., Manhasset, 
N. Y. (SR, SP) 

BATES, CARLTON J., (s) Pennsylvania State University, University 
Park, Pa. Home: RD 3, Corry, Pa. 

BATES, CDR CHARLES J., (a) USN Ret., Boeing Airplane Co., Wich- 
ita, Kans. Home: 956 Royal Rd., Wichita 18, Kans. 


BATES, CURTIS L., \m) Assist. Chief Engr., Ryan Aeronautical Co., 
Lindbergh Field, San Diego, Calif. Home: 1411 Savoy Circle, 
San Diego 7, Calif. 

BATES, HARRY E., (s) Alabama Polytechnic Institute, Auburn, Ala. 
Home: 240 Ridegwood Ave., Orlando, Fla. (IG, SP) 

BATES, JAMES O., (m) Res. Engr., Experimental Eng. Systems, Rock- 
etdyne, A Division of North American Aviation, Inc., 6633 Ca- 
noga Ave., Canoga Park, Calif. Home: 17448 Miranda, Enciio, 
Calif. (LR, PC) 

BATSON, JAMES L., (s) Trainee, Rocket Development Lab., Redstone 
Arsenal, Huntsville, Ala. Home: Route 6, Box £338, Bessemer, 
Ala. (PC, SR) i 

BATTAGLIA, ANTHONY W. G., (s) Georgia Institute of Technoloxzy, 
Atlanta, Ga. Home: 1125 Colombo St., Jacksonville 7, Fia. 
(SR, SP) 

BATTENBURG, JOSEPH R., (m) Instructor, Engrng. Dept., Walla Waila 
College, College Place, Wash. Home: 111 E. Whittman Dr., Col- 
lege Place, Wash. (PS, SR) 

BAUER, ANDREW B., (m) Aerodynamics Engr., Douglas Aircraft C9., 
Long Beach, Calif. Home: 4295 Greenbrier Rd., Long Beach 8, 
Calif. (HF, SP) 

BAUER, DALE LEE, (s) Tri-State College, Angola, Ind. Home: 1£20 
Lincoln Way East, Mishawaka, Ind. 

BAUER, MURRAY A., (s) Virginia Polytechnic Institute, Blacksbu g, 
Va. Home: 6 W. 14 Ave., Baltimore 25, Md. 

BAUER, NORMAN D., (m) Proj. Engr., Missiles Develop., Military 
Division, Cessna Aircraft Co., Box 1977, Wichita, Kan. Home: 
641 Chipper Lane, Wichita 12, Kan. (SR, SP) 

BAUER, RICHARD H., (m) Sales Engr., G. S. Robins & Co., 126 Chou- 
teau Ave., St. Louis 2, Mo. Home: 10032 Delliridge, St. Louis 71, 
Mo. (PC, SR) 

BAUER, RICHARD L., (m) Asst. Supvr. of Tech. Eng., Engrng. Derfi., 
Western Gear Corp., 2600 E. Imperial Hwy., Lynwood, Caiif. 
Home: 8518 So. Lowman Ave., Rivera, Calif. 

BAULSIR, EDMUND H., (s) Mech. Design, Brooklyn Engineering Lab., 
American Machine & Foundry Co., 170 53rd St., B’klyn 32, N. Y. 
Home: 200 E. 205th St., Bronx 58, N. Y. (LR, SR) 

BAUM, C. C., (m) V. P., Director of Research, Santa Barbara Re- 
search Center, Santa Barbara Airport, Goleta, Calif. Home: 1180 
Garden Lane, Santa Barbara, Calif. (IG, SP) 

BAUM, CHARLES, (m) Sr. Engr., Wright Aero Division, Curtiss-Wright 
Corp., Woodridge, N. J. Home: 1000 Grand Concourse, New 
York 51, N. Y. (HF, SP) 

BAUM, JAMES R., (m) Mech. Engr., Motorola, Inc., 3102 N. 56th St., 
Phoenix, Ariz. Home: 413 W. Indian School Rd., Scottsdale, Ariz. 
(IG, SP) 

BAUM, WILLIAM W., (s) Marquette University, 1515 W. Wisconsin 
Ave., Milwaukee, Wisc. Home: 2573 So. 29, Milwaukee 15, Wisc. 
(PC, SR,) 

BAUMAN, ROBERT E., (s) Parks College of Aero. Tech., E. St. Louis, 
Ill. Home: 728 So. 16th St., St. Joseph, Mo. (IG) 

BAUMAN, ROBERT P., (m) Furnishings Grp., Grumman Aircraft En- 
grg. Corp., Bethpage, L. I., N. Y. Home: 3029—49th St., Long 
Island City 5, N. Y. (LR, SR) 

BAUMANIS, ANDRIS M., (s) Wayne State University, Detroit, Mich. 
Home: 1373 Somerset, G. P. Park 30, Mich. 

BAUMANN, JOHN A., (m) Special Marketing Proj. Defense Electronic 
Prod., Radio Corporation of America, Front & Cooper Sts., 
Camden 2, N. J. Home: 1937 Wynnewood Rd., Philadelphia 31, 
Pa. 

BAUMANN, ROBERT C., (m) Head, Satellite & Structures Group, 
Project Vanguard—Code 4115, U. S. Naval Research Laboratory, 
Washington 25, D. C. Home: 9 W. Uhler Ave., Alexandria, Va. 
(SP) 

BAUMANN, ROBERT P., (m) Chemical Engr. (Development), Propul- 
sion & Propellants Laboratory, Picatinny Arsenal, Dover, N. J. 
Home: 9 Alan Lane, Dover, N. J. (PC, SR) 

BAUMER, ROBERT E., (m) Sr. Engr., Instrumentation Dept., Liquid 
Rocket Plant, Aerojet-General Corp., P.O. Box 1947, Sacramento, 
Calif. Home: 7420 Westgate Dr., Citrus Heights, Calif. (IG, PC) 

BAURER, THEODORE, (m) Res. and Consult. Physical Chemist, Res. 
Dept., Grumman Aircraft Engineering Corp., South Oyster Bay 
Rd., Bethpage, L. I., N. Y. Home: 7620 Maple Ave., Takoma Pk., 
Md. (PC, SP) 

BAUSCHINGER, OSCAR H., (m) Dept. Head Engrng., Missile Devel. 
Div., Ford Instrument Co., Div. of Sperry Rand Corp., 30-10 41st 
Ave., Long Island City 1, N. Y. Home: 332 Pearsall Ave., Ridge- 
wood, N. J. (IG, SP) 

BAXLEY, HAROLD N., (a) Baxley Motor Company, 422 Pennsylvania 
Alamogordo, N. Mex. Home: 1617 Rosalia Lane, Alamogordo, N. 
Mex. (HF, SP) 

BAXTER, ALBERT N., JR., (a) Member, Technical Staff, Space Tech- 
nology Labs, Ramo Wooldridge Corp., 5500 El Segundo, Los 
Angeles 45, Calif. Home: 9101 S. Hastings, Los Angeles 45, 
Calif. (SR, SP) 

BAXTER, JOHN W., (m) Res. Group Engr., Ryan Aeronautical Co., 
Harbor Dr., San Diego, Calif. Home: 4901 Westover Pl., San 
Diego 5, Calif. 
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BAYLESS, RALPH L., (m) Chief Engr., Convair, Div. of General Dy- 
namics Corp., Pacific Highway, San Diego 12, Calif. Home: 4800 
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Ave., Hartford 6, Conn. (SR, SP) 

BEACH, ARTHUR R., (m) Tech. Advisor, Radiation, Inc., Box 37, Mel- 
bourne, Fla. Home: 1315 Indian River Drive, Eau Gallie, Fla. 
(iG, SP) 

BEACH, BYRON C. JR., (a) Mgr., Central Engrng. Staff, Corporate 
Div., G. M. Giannini & Co., Inc., 918 E. Green St., Pasadena, 
Calif. Home: 2441 S. Pacific Ave., Sunset Beach, Calif. (IG, SP) 


BEACHBOARD, JOHN H., (m) Supervisory Res. Engr., Develop. Opera- 
ions Div. Test Lab., ABMA, Redstone Arsenal, Huntsville, Ala. 
Home: 2441 Lakewood Drive, Huntsville, Ala. (LR, SP) 

BEACHLER, ROBERT R., JR., (m) Director of Engrng., Leach Cor- 
poration, 18435 Susana Rd., Compton, Calif. Home: 3412 Palm 
Ave., Manhattan Beach, Calif. (IG, HF) 
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Res. Dept., Armour Research Foundation, 10 W. 35th St., Chi- 
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(PC, SR) 

BEALE, ROBERT J., (m) Sr. Rocket Prop. Engr., Vanguard Field Opera- 
tion, Cocoa Division, The Martin Company, Cocoa, Fla. Home: 
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BEALL, JOHN O., (s) Vanderbilt University, Nashville, Tenn. Home: 
928 Acklen Ave., Nashville 4, Tenn. (IG, SP) 
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College, N. Mex. (PC, SR) 
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Pennsylvania State University, University Park, Pa. Home: 823 
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BEARD, LUTHER JR., (m) Member, Technical Staff, Space Technology 
Laboratory, Ramo Wooldridge Corp., 5760 Arbor Vitae St., Los 
Angeles, Calif. Home: 12532 Red Hill Ave., Santa Ana, Calif. 
(LR, SR) 

BEARDSLEY, FERRIS P., (m) Special Products Mgr., Marketing, Alco 
Products Inc., Schenectady, N. Y. Home: 212 Rosa Rd. Schenec- 
tady 8, N. Y. (SR) 

BEARDSLEY, J. HARTNESS, (a) Pres., Bryant Chucking Grinder Co., 
Springfield, Vt. Home: R.F.D. #1, Springfield, Vt. (IG, SP) 
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Rocket Plant, Dept. 8212, Aerojet-General Corporation, P.O. Box 
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Calif. (LR, SP) 
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Dept., Ethyl Corporation, 1600 West Eight Mile Rd., Ferndale 20, 
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BEAUCHAMP, JACK M., (m) President, Electro-Mechanical Products 
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BEAUCHAMP, JACK M., (m) Director, Field Service, Aerojet-General 
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Test Area, Research Institute of Temple University, RD +1, 
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BECK, OLIVER D., (s) University of Toronto, Toronto, Ont., Canada. 
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USAF, P.O. Box 4334, Patrick AFB, Fla. (SR, SP) 

BECKELMAN, BERNARD F., (m) Staff Engr., Aero-Mech. Engrng. Sta., 
Pilotless Aircraft Div., Boeing Airplane Co., Seattle, Wash. Home: 
3852 132nd NE, Kirkland, Wash. (RJ, SP) 


BECKER, ANDREW R., (s) University of Pittsburgh, Pittsburgh, Pa. 
Home: 113 Highland Ave., Pittsburgh 29, Pa. (IG, SR) 

BECKER, DANIEL D., (m) Electronic Engr., Naval Inspector of Ord- 
nance, 400 South Beiger St., Mishawaka, Ind. Home: 303 South 
Coquillard Dr., South Bend, Ind. (IG, SP) 

BECKER, DONALD P., (s) California State Polytechnic College, San 
Luis Obispo, Calif. Home: Box 612, Cal-Poly, San Luis Obispo, 
Calif. 

BECKER, HAROLD S., (m) Member of the Technical Staff, Space 
Technology Lab, The Ramo-Wooldridge Corp., 5760 Arbor Vitae 
St., Los Angeles 45, Calif. Home: 16237 E. Janine Dr. Whittier, 
Calif. (SR, SP) 

BECKER, RANDOLPH A., (m) Chief, Optical Res. Sect., Range Instru- 
mentation Development Div., White Sands Proving Ground, N. 
Mex. Home: 1821 Alaska Ave., Alamogordo, N. Mex. (IG, SP) 

BEEBE, FRED G., (a) Gen. Supvr., Mfgng. Planning, Res. & Devel., 
Rheem Manufacturing Co., 9236 Hall Rd., Downey, Calif. Home: 
7722 Allengrove, Downey, Calif. (IG, SP) 

BEEBE, MURRAY C., (m) Home: 1 Spur Lane, Rolling Hills, Calif. 

BEELER, FRANK M., (m) Mgr., Western Sales & Engrng., Aviation 
Divs., Kelsey-Hayes Company, 2665 Leonis Blvd., Los Angeles 
58, Calif. Home: 2620 S. Mayflower Ave., Arcadia, Calif. 

BEEMAN, JAMES L., (m) Supervisor, Data Reduction (Test Engr ‘A’), 
Solid Rocket Plant Dept. 4800 Aerojet-General Corp., Nimbus 
Rd. & Hwy., Sacramento 50, Calif. Home: 8952 Fashion Dr., 
Sacramento 19, Calif. (IG, SR) 

BEERER, JOSEPH G., (m) V. P. and Gen. Mgr., Missile Div., North 
American Aviation, Inc., 12214 Lakeweood Blivd., Downey, Calif. 
Home: 965 E. Philadelphia St., Whittier, Calif. 

BEERS, CHARLES J., (m) Chief, Automatic Controls Sec., Douglas 
Aircraft Co., Dept. E 250, 1820 Statesville Ave., Charlotte, N. C. 
Home: 2828 Columbus Circle, Charlotte, N. C. 

BEGG, HARRY A., (m) Sr. Thermo. Engr., Thermodynamics, Convair, 
Div. of General Dynamics Corp., San Diego, Calif. Home: c/o 
C. Wortley, 160 Andrew Ave., Encinitas, Calif. (LR, RJ) 

BEHEIM, MILTON A., (m) Aero. Res. Engr., Propulsion Aerodynamics, 
Lewis Flight Prop. Lab., NACA, 21000 Brookpark Rd., Cleveland 
11, O. Home: 14210 Viola Ave., Cleveland 11, O. 

BEHL, HAROLD G., (m) Missile Powerplant Engr., Missiles Engrng. 
Dept., Douglas Aircraft Co., 3000 Ocean Park Blvd., Santa 
Monica, Calif. Home: 13001 Warren Ave., Los Angeles 66, Calif. 
(LR, SR) 

BEHR, GEORGE, (s) Home: Box 222, Rd. 1, Valencia, Pa. 

BEHR, JOSEPH L., (a) Chief Engr., Electric Products Div., Vickers 
Inc., 1815 Locust, St. Louis 3, Mo. Home: 7904 E. Yorkshire Dr., 
Affton 23, Mo. 

BEHRENS, CARL E., JR., (a) Engr. Writer, Publications, Convair- 
Astronautics, Div. of General Dynamics Corp., San Diego, Calif. 
Home: 3418 Waco St., Apt. 3, San Diego 17, Calif. 

BEHUN, MICHAEL, (m) Preliminary Design, Performance Specialist, 
Aircraft Gas Turbine Div., General Electric Company, Cincinnati 
15, O. Home: 7594 Shawnee Run Rd., Madeira, O. (PC, RJ) 

BEIGHLEY, CLAIR M., (m) Asst. Prin. Engr., Res. and Materials Dept., 
Aerojet General Corp., Liquid Rocket Plant, Sacramento, Calif. 
Home: 4609 Fair Oaks Blivd., Fair Oaks, Calif. (LR, PC) 

BELANGER, ANDRE, (s) Home: 3 Price St., Kenogam 1, Quebec, Can. 
(LR, SP) 

BELAY, HENRY A., (s) Planning Engr., Management & Staff Dept., 
Eng. Div., Grumman Aircraft Engineering Corp., Bethpage, L. I., 
N. Y. Home: 66-28 71st St., Middle Village 79, N. Y. (RJ, SP) 


BELL, A. LEROY, (a) General Engr., Technical Development Staff, 
Directorate of Laboratories, Wright Air Development Center, 
WPAFB, O. Home: 1933 Broadway, Springfield, O. (IG, SP) 

BELL, E. BARTON, (m) Aero. Engr., Plans Division (WCOP), Wright 
Air Development Center, USAF, Wright-Patterson AFB, O. Home: 
214 W. Ridgeway Road, Centerville, O. (LR, SP) 

BELL, GILBERT L., (m) Engrng. Group Supervisor, Propulsion De- 
velopment Section, JPL, 4800 Oak Grove Drive, Pasadena, Calif. 
Home: 726 W. Newgrove, Lancaster, Calif. (LR, SP) 

BELL, JOSEPH H., (m) Design Engr., Liquid Rocket Plant, Test Div. 
Aerojet General Corp., Box 1947, Sacramento, Calif. Home: 
6715 Lincoln Ave., Carmichael, Calif. (LR, PC) 

BELL, LCDR OPEL K., (m) USN (Ret.), Engr., Centronix, Inc., 34 Ole- 
ander, Cocoa, Fla. Home: P.O. Box 1306, Cocoa, Fla. (PC) 

BELL, M. W. JACK, (m) Missile Projects Specialist, Preliminary Des., 
Columbus Div., North American Aviation, Inc., 4300 E. 5th Ave., 
Columbus 16, O. Home: 989 E. 26th Ave., Columbus 11, O. 
(LR, SP) 

BELL, PHILIP A., (s) University of Florida, Gainesville, Fla. Home: 
2282 Hillview St., Sarasota, Fla. 

BELL, ROBERT P., (a) Supervisor, Computation Laboratory, Applied 
Mathematics Dept., Shell Development Co., 4560 Horton St., 
Emeryville, Calif. Home: 2401 Jerilynn Drive, Concord, Calif. 
(HF, SP) 

BELLAMY, CHARLES W., (m) Group Leader, Large Engines Ill, 
Engrng., Rocketdyne, A Division of North American Aviation, 
Inc., 6633 Canoga Ave., Canoga Park, Calif. Home: 9349 Gerald 
Ave., Sepulveda, Calif. (LR, PC) 
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BELLER, GORDON M., (m) Supvr., Heat & Vent Sec., Power Plant 
Group, Engrng. Dept., Northrop Aircraft Inc., Hawthorne, Calif. 
Home: 724 Greentree, Pacific Palisades, Calif. (HF, SP) 

BELLER, HANS N., (m) Proj. Director, Commercial Develop., Dept., 
General Anilines Film Corp., 435 Hudson St., New York 12, N. Y. 
Home: 241 Valley Drive, Watchung, N. J. (LR, PC) 

BELLER, WILLIAM S., (m) Sr. Scientist, Omega, Technical Operations, 
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Greene Place, Brooklyn 17, N. Y. Home: 1133 E. 35th St., 
Brooklyn 10, N. Y. (PC, SR) 

BEMAN, WARD W., (m) V. P. & Gen. Mgr., Whittaker Gyro Div., Tele- 
computing Corporation, 16217 Lindbergh St., Van Nuys, Calif. 
Home: 1632 Thurber Place, Glendale, Calif. (IG, SP) 

BENAFEL, ROBERT C., (m) Proj. Engr., Pacific Automation Products, 
Inc., 1000 Airway, Glendale 1, Calif. Home: 4270 Taos Dr., San 
Diego 17, Calif. (IG, SP) 

BEND, DONALD WALTER, (m) Field Engr., Field Eng. Sect., Firestone 
Tire & Rubber Co., Dept. 3, Los Angeles, Calif. Home: 5116 
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BENDAVID, DROR, (s) Polytechnic Institute of Brooklyn, Brooklyn, 
N. Y. Home: 105-07 66th Ave., Forest Hills 75, N. Y. (HF, SP) 

BENDER, BURWYN B., (m) Mgr., Mechanical, Production Engr., Mis- 
sile Div., Chrysler Corp., P.O. Box 2628, Detroit 31, Mich. 
Home: 31972 St. Aman Ct., Farmington, Mich. (PC, SP) 

BENDER, EUGENE H., (m) Staff Engr., Director of Guided Missiles, 
Office, Secretary of Defense, Pentagon, Washington, D. C. Home: 
2835 No. Van Buren, Arlington 13, Va. (IG, SP) 

BENDER, HENRY E., JR., (s) Purdue University, West Lafayette, Ind. 
Home: 151 Custer Ave., Evanston, Indiana (SP) 

BENDER, OTTO C., (m) Propulsion Engr., Systems Test, The Martin 
Co., Denver 1, Colo. Home: Rt. 3, Box 594-A, Golden, Colo. 
(LR, PC) 

BENDER, RAY W., (m) Group Engr., Prop., systems & Analysis, The 
Martin Co., Denver, Colo. Home: 140 Huron, Littleton, Colo. 
(PC, SP) 

BENDER, RICHARD E., (s) Indiana Technical College, Fort Wayne, 
Ind. Home: 2510 Sheridan Rd., Fort Wayne, Ind. (RJ, SP) 

BENDER, RUDOLPH A., Ill, (s) Ohio State University, 227 E. 15th 
Ave., Columbus, O. Home: 62 E. Park Rd., Pittsford, N.Y. (IG, SP) 

BENDER, WILLIAM H., (m) Technical Group Engr., Engrng. Res., 
Temco Aircraft Corporation, Dallas, Tex. Home: 6140 Valley 
View Lane, Dallas, Tex. (HF, SP) 

BENDERSKY, CHARLES, (m) Sr. Devel. Engr., Power Plants Division, 
Marquardt Aircraft Co., 16555 Saticoy St., Van Nuys, Calif. 
Home: 4439 Murietta Ave., So., Los Angeles, Calif. (PC, SR) 

BENDICK, ROBERT L., (a) Producer-Director, Merian C. Cooper En- 
terprises, Inc., 225 Santa Monica Bivd., Santa Monica, Calif. 
Home: 572 S. Amalfi Dr., Santa Monica, Calif. 

BENDITZKY, EDGAR, (m) Sr. Field Engr., Directorate Maintenance 
Engrng., Rome Air Force Depot, National Scientific Laboratories, 
Inc., 2010 Mass. Ave., N. W., Washington, D. C. Home 130 Lyn- 
dale Drive, Rome, N. Y. (IG, SP) 

BENEDICT, DONALD B., (m) President, Union Carbide Chemicals 
Company, A Division of Union Carbide Corp., 30 E. 42nd St., 
New York, N. Y. 

BENEDICT, GEORGE W., (m) Manager, N. Y. Office, North American 
Aviation, Inc., 485 Lexington Ave., New York 17, N. Y. 
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Division, Boeing Airplane Company, Seattle 44, Wash. Home: 
8004 42nd St., N. E., Seattle 15, Wash. (IG, SP) 

BENGTSON, RICHARD E., (s) University of Hartford, Hartford, Conn. 
Home: R.F.D. 2, Box 271, Middletown, Conn. (iG) 

BENINATI, CLARENCE A,., (s) Jr. Engr. and Draftsman, Engrng. Dept., 
Eastern Airlines, LaGuardia Airport, Flushing, N. Y. Home: 205-18 
33rd Ave., Bayside 61, N. Y. (SP, SR) 

BENKE, W. E., (m) V. P., Sales Engrng., H. |. Thompson Fiber Glass 
Co., 1733 Cordova St., Los Angeles 7, Calif. 

BENNETT, ALBERT I., (m) Sr. Proj. Coordination & Liaison Engr., 
Missile Equip. Engrng. Dept., Polarad Electronics Corp., 43-20 
Thirty Fourth St., Long Island City 1, N. Y. Home: 119 Woodhull 
Rd., Huntington, N. Y. (IG, SP) 


BENNETT, ANCEL O., (m) Electronic Specialist, White Sands Proving 
Ground, N. M. Home: 1203 Chestnut Pl., Las Cruces, N. Mex. 
(IG, SP) 

BENNETT, KELLY R., (m) Assoc. Engr., Missiles, Power Plant (Adv, 
Des.), Douglas Aircraft Co., 25th St. & Ocean Park Blvd., Santa 
Monica, Calif. Home: 3666 Glendon Ave., Los Angeles 34, Calif. 
(PC, SP) 

BENNETT, REAR ADMIRAL RAWSON, (m) Chief of Naval Res, 
Department of the Navy, Office of Naval Research, Washington 
25, D. C. Home: 3200 North Columbus St., Arlington, Va. 

BENNETT, WILLIAM E., (m) Director of Engrng,, Whittaker Gyro Div,, 
Telecomputing Corporation, 16217 Lindbergh St., Van Nuys, Calif, 
Home: 4406 Coronet Dr., Encino, Calif. (1G) 

BENOIT, GEORGE E., JR., (s) Parks College, East St. Louis, Ill. Home: 
R.F.D. No. 2, Lake Belair, Woonsocket, R. |. (RJ, SP) 

BENSON, BURTIS R., (m) Aero. Res. Engr., Aircraft Lab., WADC, 
Wright-Patterson AFB, O. Home: 5493 Mitchell Dr., Dayton 3), 0. 
(SP) 

BENSON, GLENDON, M., (s) Res. Assist., Mech. Engrng. Dept., Uni- 
versity of Wisconsin, Madison 6, Wisc. Home: 1700 Penn. Ave. 
N., Minneapolis 11, Minn. 

BENSON, JAMES A., (m) Field Service Supervisor, Service Division, 
Rocketdyne, A Division of North American Aviation, Inc., 6633 
Canoga Ave., Canoga Park, Calif. Home: 14753 Otsego St., Van 
Nuys, Calif. (LR, SP) 

BENSON, PATRICK, (m) Member, Tech. Staff, TEMPO, General Flec- 
tric Co., Santa Barbara, Calif. Home: 717 Westmont Rd., Santa 
Barbara, Calif. (IG, SP) 

BENTON, HENRY B., (m) Electronic Tech., Rocket Sonde Branch, 
Naval Research Laboratory, Washington 25, D. C. Home: 5922 
25th Ave. SE, Washington 21, D. C. (IG) 

BENTON, JOHN T., (s) College of The City of New York, 137th & 
Convent Ave., New York, N. Y. Home: 2780 Kingsbridge Terr., 
Bronx 63, N. Y. (IG, SP) 

BENTSON, JAMES, (s) Brooklyn Technical High School, Brooklyn, 
N. Y. Home: 104-44 121st St., Richmond Hill 19, N. Y. (SR, SP) 

BENULIS, WALTER E., (m) Assoc. Scientist, Res. & Advanced Devel. 
Div., Avco Mfg. Corp., 20-S. Union St., Lawrence, Mass. Home: 
RFD 1, Boxford, Mass. (IG, SP) 

BERENDT, PETER E., (s) University of Hartford, Hartford, Conn. 
Home: 108 Edgewood St., Hartford, Conn. (PC, SP) 

BERESFORD, DONALD G., (s) Mech. Engr., Fairfields Shipbuilding & 
Engrng. Co., Govan, Glasgow, S.W.I., Scotland. Home: 91 Hous- 
ton St., Glasgow, C. 5. (IG, SP) 

BERG, A. GORDON, (m) Chief, Airworthiness Section, Flight Branch, 
Air Navigation Bureau, International Civil Aviation Organization, 
1080 University St., Montreal, Quebec, Can. Home: 6014 Mac- 
Donald Ave., Hampstead, Quebec, Can. 

BERG, GEORGE W., (s) Sr. Aero. Engr., Rocket Engine Test Labora- 
tory, U. S. Air Force, Edwards Air Force Base, Calif. Home: 
130-55 226th St., Laurelton 13, L.1., N. Y. (IG, LR, PC) 

BERG, LAWRENCE, (m) Proj. Engr., Engineering Supervision Company, 
120 West 42nd St., New York 36, N. Y. Home: 1 Laura Place, 
Spring Valley, N. Y. (IG, SP) 

BERG, VICTOR J., (s) California Polytechnic College, San Luis Obispo, 
Calif. Home: 1355 Monterey, Redlands, Calif. (RJ, SR) 

BERG, CAPT. WINFRED E., (m) USN, Vanguard Project, Naval Re- 
search Laboratory, Washington, D. C. Home: 2417 Coventry Rd., 
Alexandria, Va. (SP) 

BERGAUST, ERIK, (m) Executive Editor, Missiles & Rockets Magazine, 
American Aviation Publications, Inc., 1001 Vermont Ave., N. W., 
Washington, D. C. Home: 421 Waterway Dr., Falls Church, Va. 
(PC, SP) 

BERGER, JOHN V., (a) Mech. Proj. Engr., Airborne Fire Control Sys- 
tems, RCA, Bldg. 13-7, Camden, N. J. Home: 285 New Jersey 
Ave., Collingswood, N. J. 

BERGER, OTTO (m) Sr., Electro-Mech. Engr., Cocoa Division, The 
Martin Co., P. O. Box 107, Port Canaveral, Fla. Home: P. 0. 
Box 1356, Titusville, Fla. (IG, SP) 

BERGMAN, JOHN G., (s) Wayne State University, Detroit, Mich. 
Home: 811 Neff, Grosse Pte., Mich. (LR, SR) 

BERGMAN, JULES V., (a) Writer, Television News, American Broad- 
casting Company, 7 West 66th St., New York 23, N. Y. Home: 
1 Ondgedonk Rd., Pomona Hts., Suffern, N. Y. (HF, SP) 

BERGQUIST, BJORN M., (m) Civil Engr., Strength Department, The 
Aeronautical Research Institute of Sweden, Ranhammarsvagen 
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Sweden. (HF, SP) 

BERGQUIST, LT. J.G. JOHN C., (m) Electronic, Countermeasures, 
Squadron Two (VQ-2) U.S. Navy, Navy 214, FPO, New York, N. Y. 
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BERGVALL, ROYAL C., (m) Director of Engrng., Defense Products, 
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Norwalk Ave., Buffalo 16, N. Y. (LR, SP) 


BE! 


BEt 
BE! 


BE! 


BEI 


BE! 


BE 


BEF 


BEF 


BEF 


BEF 
BEF 


BEF 


BEF 


BES 


BES 


BES 


BES 


BES 


BES 


BES 


J 
| BE 
| BE 
| BE! 
BE 
| BEI 
| 
= 
BEI 
BEF 
: 
| BEF 
| 
: 
; 
— 


ving 
Mex. 
Adv, 
anta 
-alif, 


Res, 
zton 


Div., 
alif. 


me; 


BERKHEIMER, LEE M., (m) Equip. Specialist, Guidance & Control, 
Directorate Res. & Devel., AFMDC, Holloman, N. Mex. Home: 
1801 Moor Place, Alamogordo, N. Mex. (IG, SP) 

BERL, WALTER G., (m) Prin. Staff Chemist, Launching and Prop., 
Applied Physics Laboratory, Johns Hopkins University, 8621 
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Calif. (PC, SP) 
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BILLINGS, BRUCE H., (m) V. P. & Tech. Director, Baird-Atomic, Inc., 
33 University Rd., Cambridge 38, Mass. Home: Juniper Ridge, 
Lincoln, Mass. (IG, SP) 

BILTCLIFFE, EDWIN, (m) Electronic Equip. Inspector Supvr., Ord- 
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BLAKE, THOMAS E., (s) University of Missouri, Columbia, Mo. Home: 
500 Taylor Ave., Crystal City, Mo. (PC, SP) 

BLAKE, THOMAS R., (s) Polytechnic Institute of Brooklyn, 333 Jay St., 
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BLANTON, JOHN W., (m) Prelim. Des. Specialist, Jet Engine Dept., 
General Electric Co., Evendale, O. Home: 825 Oak Ave., Wyom- 

ing 15, O. (RJ, LR) 
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BLONG, TIMOTHY P., (m) Instr. Engr., High Temperature, Research 
institute of Temple U., Elverson, Pa. Home: 1207 Hallowell St., 
Conshohocker, Pa. (LR, PC) 

BLOOM, HAROLD L., (m) Engr., MOSD, General Electric Co., 3198 
Chestnut St., Philadelphia, Pa. Home: 4 Plumtree Rd., Levit- 
town, Pa. 

BLOOM, HAROLD L., (m) Engr., Missiles & Ordnance Systems Dept., 
General Electric Co., 3198 Chestnut St., Philadelphia, Pa. Home: 
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BLOOM, MARTIN H., (m) Assoc. Prof. Aero. Engrng., Dept. of Aero. 
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BLOOM, RALPH, JR., (m) Technical Coordinator, Government Activi- 
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BLOOM, WILLIAM E., (a) Asst. Foreman, Rocket Controls Develop- 
ment, Aerojet-General Corporation, Azusa, Calif. Home: 6132 
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BLOXSOM, DANIEL E., (m) Partner, Rhodes and Bloxsom, 7343 Deer- 
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Calif. Home: 11405 Venice Blvd., Los Angeles 66, Calif. (RJ, SP) 

BLUM, FLOYD W., (s) University of Florida, Gainesville, Fla. Home: 
208 S. Flaverts, Gainesville, Fla. (IG, SP) 
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CAMPBELL, PAUL B., (m) Specialist, AGT Div., General Electric Co., 
Evendale, O. Home: 3794 E. Galbraith Rd., Amberly Village 36, 
O. (HF, SP) 

CAMPBELL, WILLIAM E., (m) Director of Quality Control, Aerojet- 
General Corp., P.O. Box 296, Azusa, Calif. Home: 1909 Galbreth 
Rd., Pasadena 7, Calif. (LR, SR) 

CAMPER, BENTON B., (m) Proj. Engr., Res. & Develop., U. S. Army. 
Home: Apt. 78, Bohemian Gardens, Calderwood Lane, Sacra- 
mento, Calif. 

CANADAY, WARD M., (a) Pres., The Overland Corporation, 500 Se- 
curity Building, Toledo 4, O. Home: 4455 Brookside Rd., Toledo, 
Ohio. 

CANADY, JACK D., (a) Tool & Die Maker, Boeing Airplane Co., Wich- 
ita, Kansas. Home: 4546 So. Handley, Wichita, Kansas. (PC, SP) 

CANAVAN, JOHN J. (m) Head, Rocket Test Division, Engrng, Dept., 
USNARTS, Lake Denmark, Dover, N. J. Home: 30 Valley View 
Dr., Mine Hill, Dover, N. J. (LR, PC) 

CANCILLA, MYRON A., (m) Res. Engr., Rocketdyne, A Division of 
North American Aviation Inc., 6633 Canoga Ave., Canoga Park, 
Calif. Home: 23008 Van Owen, Canoga Park, Calif. (LR, SP) 

CANEER, RALPH A., JR., (s) Trainee, RDL, Design Branch, Redstone 
Arsenal, Hunstville, Ala. Home: 104 Bibb Rd., S.W., Huntsville, 
Ala. (SR, SP) 

CANFIELD, L. E., (a) Deputy Chief, Inspection Div., Cleveland Ord- 
nance District, 1367 E. 6th St., Cleveland, O. Home: 21407 Ray- 
mond St., Maple Hts. 37, O. 

CANN, GORDON L., (s) California Institute of Technology, 1201 E. 
California, Pasadena, Calif. Home: 551 S. Hill, Pasadena, Calif. 
(PC, SP) 

CANNEY, HEYWARD E. JR., (m) Chairman, Board of Directors, Gen- 
eral Astronautics Corporation, 11 West 42nd St., New York 36, 
N. Y. Home: Gen. Del., Morristown, N. J. (IG, SP) 

CANNON, JOHN N., (a) Assist. Prof., Mech. Engrng., Brigham Young 
University, Provo, Utah. Home: 710 E. 1700 Northy-View, Provo, 
Utah. (PC, SP) 

CANNON, JOHN R., (m) Program Planner, Plans Div., WADC, Wright- 
Patterson AFB, O. Home: 5827 Gross Dr., Dayton 31, O. (PC, SP) 


CANNOVA, RICHARD D., (m) Supervisory Chem. Engr., Underwater 
Ordnance Dept., U. S. Naval Ordnance Test Station, 3202 E. 
Foothill Blvd., Pasadena 8, Calif. Home: 3317 N. Thurin Ave., 
Altadena, Calif. (LR, SR) 

CANRIGHT, RICHARD B., (m) Missile Power Plant Engr., Douglas 
Aircraft Company, 3000 Ocean Park Bivd., Santa Monica, Calif. 
Home: 2561 S. Bundy Dr., Los Angeles 64, Calif. (LR, SR) 

CANTOR, MYRON, A., (m) Structures Group Engr., Development Div., 
Republic Aviation Corp., Farmingdale, L. I., N. Y¥. Home: 11 
Sugar Tom’s Rd., E. Norwich, L. I., N. Y. (SR, SP) m 

CAQUETTE, ZEPHIRIN A., (a) Des. Engr., Pratt & Whitney Aircraft 
Div., United Aircraft Corporation, Main St., East Hartford, Conn. 
Home: 10 Echo Drive, Rockville, RFD #1, Conn. (SR, SP) 

CAPASSO, VINCENT N., JR., (m) Test Engr. A, Data Validity, Convair- 
Astronautics, Division of General Dynamics Corp., Missile Static 
Test Site, Edwards AFB, Calif. Home: 408 E. Kettering, Lan- 
caster, Calif. (LR, SP) 

CAPEHART, BARNEY L., (s) Home: 2249 S. Troost St., Tulsa, Okla. 
(PC, SP) 
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CAPELOTO, JOSEPH, (m) Test Conductor, Operations, Douglas Air- 
craft Co., Box 698, Edwards, Calif. Home: 4354 So. Victoria, Los 
Angeles, Calif. (LR, SP) 

CAPOBIANCO, EUGENE A., (m) Engr. ‘‘B’’, McDonnell Aircraft Corp., 
Lambert Airport, St. Louis, Mo. Home: 731 Decatur St., St. 
Charles, Mo. (HF, SP) 

CAPONE, FRANCIS, (s) Boston University, Boston, Mass. Home: 60 
Rodman St., Quincy 69, Mass. (SR, SP) 

CAPPA, MASSIMO B., (s) City College of New York, New York, N. Y. 
Home: 2255 2nd Ave., New York 29, N. Y. (IG, HF) 

CARAIVAN, JORDAN, (a) Philadelphia Metal Stamping Co., Inc., 400- 
412 E. Rittenhouse St., Philadelphia 44, Pa. Home: 5337 Greene 
St., Philadelphia 44, Pa. (RJ, SP) 

CARAS, BERNARD, (a) Proj. Director, Radiation Research Corp., 1114 
lst Ave., New York 21, N. Y. Home: 277 Bronx River Rd., Yon- 
kers, N. Y. (SP) 

CARAWAY, W. HODGE, (m) Petroleum Engr., U. S. Bureau of Mines, 
1415 Appraisers Bldg., 630 Sansome St., San Francisco, Calif. 
Home: 2020 Green St., Apt. 8, San Francisco, Calif. 

CARBINE, IVAN L., (m) Assoc. Engr., Physical Science Laboratory, 
Box 548, State College, N. Mex. Home: 3104 E. Montana, Las 
Cruces, N. Mex. (IG, SP) 

CARDULLO, MARIO WILLIAM, (s) Aero. Rocket Power Plant Engr., 
Naval Air Rocket Test Station, Lake Denmark, Dover, N. J. 
Home: 57 Grove St., Montclair, N. J. (LR, SP) 

CAREY, LEE, (m) Rocket Des. Engr., Rockets Div., Bell Aircraft Corp., 
Buffalo, N. Y. Home: 230 Newell Ave., Tonawanda, N. Y. (LR, SP) 

CAREY, WESLEY G., JR., (s) Georgia Institute of Technology, Atlanta, 
Ga. Home: 4123 S.W. LeJeune Rd., Miami, Fla. 

CARGILL, JOHN A., (m) Mgr., Aircraft Marking Comp., The Meyer- 
cord Co., 2915 S. Vail Ave., Los Angeles, Calif. 

CARIANI, JAMES A., (s) Boston University, 640 Commonwealth Ave., 
Boston, Mass. Home: 711 Fellsway West, Medford, Mass. 
CARIUS, GEORGE E., (m) Exec. V. P., Atomjet Aircraft Corporation, 
Box 212, North Hollywood, Calif. Home: 6043 Cahuenga Bivd., 

No. Hollywood, Calif. (LR, SP) 

CARKEEK, RICHARD W., (m) Res. Engr., Boeing Airplane Co., 7755 
E. Marginal Way, Seattle, Wash. Home: 10042 N.E. 13th St., 
Bellevue, Wash. (PC, SP) 

CARL, DONALD H., (m) Boston, N. Y. (PC, SP) 

CARL, WALLACE E., JR., (m) Assistant Engr., Bendix Products Div., 

Bendix Aviation Corp., 401 Bendix Drive, South Bend 20, 

Ind. Home: 1006 Rose St., South Bend 16, Ind. (PC, SP) 


CARLETON, RICHARD J., JR., (m) Chief Engr., Gilmore Industries, 
13015 Woodland Ave., Cleveland 20, O. (IG) 

CARLIN, ENS. RAYMOND F., JR., (s) U.S.N. (CIC Officer), USS Rock- 
bridge (APA-228) c/o F.P.O. New York, N. Y. Home: 1421 Alsace 
Ave., Norfolk 9, Va. 

CARLISLE, ORVILLE H., (a) V. P., Res. and Devel. Dept., Model Mis- 
siles, Inc., 1159 California, Denver, Colo. Home: 420 Norfolk 
Ave., Norfolk, Nebr. (PC, SR) 

CARLL, DON K., (m) Sales Mgr., Industrial Div., Minneapolis-Honey- 
well Regulator Co., 6620 Telegraph Rd., Los Angeles 22, Calif. 
Home 1552 Trumbower Ave., Monterey Park, Calif. (IG, LR) 

CARLSON, ALBEN F., JR., (m) Test and Devel. Engr., Mech. Lab., 
Missile Div., Chrysler Corp., P.O. Box 2628, Detroit 31, Mich. 
Home: 4095 Walnut Lake Rd., Rt. 2, Orchard Lake, Mich.(LR, PC) 

CARLSON, DAVID R., (s) University of Minnesota, Minneapolis 14, 
Minn. Home: 5329 Logan Ave. So., Minneapolis 19, Minn.(SR, SP) 

CARLSON, DONALD J., (s) University of California, Berkeley, Calif. 
Home: 1055C Monroe, Albany 6, Calif. 

CARLSON, HAROLD G., (m) Sr. Staff Advisor, Headquarters, USAF, 
Washington 25, D. C. Home: 848 S. Frederick St., Arlington, Va. 


CARLSON, LARRY WM., (s) University of Minnesota, Minneapolis 14, 
Minn. Home: 706 N. 3rd Ave. E., Grand Rapids, Minn. (PC, SP) 

CARLSON, RICHARD D., (s) Purdue University, West Lafayette, Ind. 
Home: 3450—171st Place, Hammond, Ind. (SR, SF) 

CARLSON, RONALD O., (s) University of Washington, Seattle, Wash- 
816—35th St., Everett, Wash. (LR, SP) 

CARLTON, CLARENCE H., (m) Chem. Engr., Missiles Products Div., 
Beckman & Whitley, Inc., 985 East San Carlos Ave., San Carlos, 
Calif. Home: 1667 Fillmore Ave., San Mateo, Calif. (PC., SR) 

CARLTON, HERBERT P., (m) Industrial Engr., Prdouction Div., Air 
Force Plant Rep., The Martin Co., Denver 1, Colo. Home: 1513 
Washington, Denver 3, Colo. (IG, PC) 

CARLUCCI, NICOLA A., (m) Sr. Engr., Weapon Systems Planning Gp., 
Westinghouse Elec. Corp., Kansas City, Mo. Home: 8301 West 
71 St., Overland Park, Kan. (PC, SP) 

«CARMAN, LEON R., (m) Sr. Design Engr., North American Aviation, 
Inc., Los Angeles Airport, Los Angeles, Calif. Home: 1134 23rd 
St., Manhattan Beach, Calif. 

CARMODY, DONALD E. E., (m) Missiles Standards Engr., Missiles 
Engrng. Dept., Douglas Aircraft Company, Inc., 3000 Ocean 
Park Bivd., Santa Monica, Calif. Home: 1301 Franklin St., Santa 
Monica, Calif. (IG, SP) 

CARNAHAN, CHALON W., (m) Tech. Assist. to the Pres., Gen. Admin., 
Varian Associates, 611 Hensen Way, Palo Alto, Calif. Home: 1037 
Ringwood Ave., Menlo Park, Calif. (IG, SP) 


CARNAHAN, CHARLES E., (m) Project Mgr., Plant Engrng. Div., The 
Martin Company, P.O. Box 179, Denver, Colo. Home: 2190 So, 
High St., Denver 10, Colo. (LR, SP) 

CARNES, JAMES L., (m) Tech. Rep., Rocket Engines, Thiokol Chemi- 
cal Corp., 1709 West 8th St., Los Angeles 17, Calif. Home: 
5419 Via Del Valle, Torrance, Calif. (LR, SR) 

CARNESS, MARVIN M., (m) Des. Engr., Propulsion Dept., Convair 
Astronautics, Div. of General Dynamics Corp., San Diego 12, 
Calif. Home: 3059 Admiral Ave., San Diego 11, Calif. 

CARNIGLIA, FRANCIS J., (a) Veterinarian, Medicine & Surgery, 
Springfield Animal Hospital, 357 Columbus Ave., Springfie!d, 
Mass. Home: 9 North Main St., Windsor Locks, Conn. (HF, SP) 

CARPENTER, CHARLES R., JR., (m) Supervisor, Combustion Devices 
Unit, Rockets Div., Bell Aircraft Corp., Buffalo 5, N. Y. (LR, P<) 

CARPENTER, CAPTAIN DONALD G., (s) USAF, Otis AFB, Mass. Home: 
Air Adj. Gen., Washington 25, D. C. (IG, SP) 

CARPENTER, DALE, (m) Res. Engr., North American Aviation, Inc., 
Downey, Calif. Home: 22633 Sylvan St., Woodland Hills, Calif. 


CARPENTER, JAMES L., JR., (m) Assist. Mgng. Engr., Field Informa- 
tion & Training Dept., Missile Div., Chrysler Corporation, P 0. 
Box 2628, Detroit 31, Mich. Home: 1233 Maryland Blvd., Eir- 
mingham, Mich. (IG, SP) 

CARPENTER, JOHN M., (s) University of Michigan, Ann Arbor, Mich., 
Box 413, Whitmore Lake, Mich. (PC, SR) 

CARPENTER, LEWIS R., (s) University of Oklahoma, Norman, Ok a. 
Home: 534 Sooner, Apt. C, Norman, Okla. 

CARPENTER, M. BRUCE, (m) Washington Rep., Electronics Div., 
Rheem Mfg. Co., 839—17th St., N.W., Washington 6, D. ©. 
Home: 408 Doyle Drive, Alexandria, Va. (IG, SP) 

CARPENTER, PAUL, (m) Supervisor, Service & Training, Rockets Div., 
Bell Aircraft Corp., P.O. Box 1, Buffalo 5, N. Y. Home: Rt. #1, 
Saunders Rd., Sanborn, N. Y. (LR, SP) 

CARPENTER, RICHARD A., (m) Assist. Mgr., Chemistry Div., Midwest 
Research Institute, 425 Volker Blvd., Kansas City 11, Mo. Home: 
7408 Canterbury, Prairie Village, Kansas. (LR, PC) 

CARPENTER, MAJOR STANLEY H., (s) USMC, Exec. Off., NAAS, Eden- 
ton, N. C. Home: 832 N. Congress St., Jackson 2, Miss. (PC) 

CARPENTER, THEODORE V. W., (a) Industrial Engr., Industrial 
Engrng., Rocketdyne, Div. of North American Aviation, Inc., 
6633 Canoga Ave., Canoga Park, Calif. Home: 24504 Long Valley 
Rd., Calabasas, Calif. (LR, SP) 

CARPER, RICHARD D., (s) Reed College, Portland 2, Ore. Home: 218 
NW, 6th Ave., Galva., Ill. (SP, IG) 

CARR, DONALD E., (m) Asst. Director of Res., Research and Develop., 
Phillips Petroleum Co., Bartlesville, Okla. Home: 1433 S. Shaw- 
nee, Bartlesville, Okla. (PC, SR) 

CARR, JAMES P., (m) Performance Analysis Engr., Pratt & Whitney, 
A Div. of United Aircraft Corp., 400 E. Main St., East Hartford, 
Conn. Home: 15 W. Euclid St., Hartford, Conn. (PC, SP) 

CARR, ROBERT C., (a) Exec. Asst., Quinton Engineers, Ltd., 812 W. 
8th, Los Angeles 17, Calif. Home: 4100 Camino Real, Los An- 
geles 65, Calif. 

CARR, ROBERT E., (m) Engrng. Res. Specialist, Missile Development 
Div., North American Aviation Inc., Downey, Calif. Home: 59 
Rivo Alto Canal, Long Beach 3, Calif. 

CARRIER, ALTER E., (m) Section Chief, Electronics Dept., Aero- 
physics Development Corp., Subsidiary Curtiss-Wright Corp., 
Box 689, Santa Barbara, Calif. Home: 1395 Greenworth Place, 
Santa Barbara, Calif. (IG, SP) 

CARROLL, BARRY J., (s) Lake Forest Academy, Lake Forest, Ill. 
Home: 900 N. Waukegan Rd., Lake Forest, lil. (SR, SP) 

CARROLL, CHARLES L., JR., (m) Mgr., Quality Analysis Group, RCA 
Service Company, MU 511, Bldg. 989, Patrick AFB, Fla. Home: 
109 Michigan Ave., Indialantic, Fla. (IG, SP) 

CARROLL, FRANK E., (m) Chief Engr., United Aircraft Products, Inc., 
Box 1035, Dayton 1, O. Home: 355 East Drive, Dayton 19, O. 
(IG, LR) 

CARROLL, JAMES G., (m) Res. Engr., Petroleum Products Research 
Div., California Research Corp., 576 Standard Ave., Richmond, 
Calif. Home: 88 Valley Ave., Martinez, Calif. (SP) 

CARROLL, JOHN F., (s) 12th Det. (ADD) 562nd Arty., Fort G. G. 
Meade, Md., 1006 Akin Ave., Ft. Collins, Colo. (IG, SP) 

CARROLL, JOHN J., (m) Design Engr., Nuclear Div., Aerojet-Genera! 
Corp., Azusa, Calif. Home: 19034 Hollyvale, Glendora, Calif. 
(IG, SP) 

CARROLL, WALLACE E., (m) Pres., Simpson Electric Co. Div., Ameri- 
can Gage & Machine Co., 5200 W. Kinzie St., Chicago 44, Ili. 
Home: 900 N. Waukegan Rd., Lake Forest, Ill. (IG, RJ) 


CARROW, JOHN W., Ill, (m) V. P., Haveg Industries, 900 Greenbank 
Rd., Wilmington 8, Del. (PC, SR) 

CARSON, ALFRED H., (a) Assist. Dev. Engr., Ballistic Missile Div., 
Burroughs Research Center, Paoli, Pa. Home: 470 E. King Rd., 
Malvern, Pa. (SP) 

CARSON, FRANK W., (s) Purchase, Aerophysics Development Corp., 
Subsidiary Curtiss-Wright Corp., P.O. Box 689, Santa Barbara, 
Calif. Home: 725 La Cumbre Rd., North Santa Barbara, Calif. 

CARSON, JAMES A., (m) Res. Engr., Lockheed Missile Systems Div., 
Palo Alto, Calif. Home: 118 Cronin Dr., Santa Clara, Calif. 
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CARSON, JERRY D., (s) Southwestern Louisiana Institute, Lafayette, 
La. Home: Box 191, SLI Station, Lafayette, La. (LR, SP) 

CARSON, ROBERT B., (a) V.P. Sales & Distrib., Alexander Carson Co., 
Alcco Sales Co. Ltd., 325 Bainbridge St., Philadelphia 47, Pa. 
Home: 2339—78th Ave., Philadelphia 50, Pa. (SP) 

CARTA, JOHN, (s) University of Hartford, Hartford, Conn. Home: 7 
Baltic St., Hartford 12, Conn. (HF, SP) 

CARTER, DON F., (m) Sr. Engr., Missile Div., Chrysler Corporation, 
P.O. Box 2628, Detroit 31, Mich. Home: 861 Strom Dr., Utica, 
Mich. (PC, SP) 

CARTER, EDWARD H., (m) Engrng. Supervisor, Servomechanisms 
Unit, Design & Develop., Rocketdyne, A Division of North Ameri- 
can Aviation, Inc., 6633 Canoga Ave., Canoga Park, Calif. Home: 
8201 Aura Ave., Reseda, Calif. 

CARTER, ERIC B., (m) Assist. Director, Directorate Engine Research 
Development, Ministry of Supply, St. Giles High St., London, 
England. Home: 2, Graysfield, Welwyn Garden City, Herts., 
England. (LR, PC) 

CARTER, DR. JAMES M., (m) President, Chemalco, Inc., 2265 E. 
Foothill, Pasadena, Calif. Home: 797 So. Oak Knoll Ave., Pasa- 
dena, Calif. (PC, SP) 

CARTER, JOHN H., (m) Mgr., X7 Weapon System Br., Missile Sys- 
tems Div., Lockheed Missiles Systems Div., P.O. Box 504, Sun- 
nyvale, Calif. Home: 1677 Ramoso Rd., Menlo Park, Calif. 

CARTER, LEE F., (m) Devel. Engr., Thermodynamics Dept., Missile 
Engr. Div., McDonnell Aircraft Corp., Lambert Field, St. Louis, 
Mo. Home: 6186 Pershing Ave., St. Louis 12, Mo. (PC, SR) 

CARTER, ROBERT, (a) Pres. Home: 1231 Rothesan Rd., Richmond, 
Va. 

CARTER, ROBERT E., (s) California State Polytechnic College, San 
Luis Obispo, Calif. Home: 22678 Mac Farlane Dr., Woodland 
Hills, Calif. (1G, HF) 

CARTER, THOMAS A,., (s) 2935 Hackberry St., Cincinnati, O. Home: 
4676 McNeil Ave., Cincinnati, O. 

CARTOLANO, DOMENIC H., (m) Materials Engr., Res. & Devel. Dept., 
WADC, Wright-Patterson AFB, O. Home: 4565 Hastings Dr., Day- 
ton, O. 

CARTON, DENNIS S., (m) Lecturer (Rocket Engines, Propellants & 
Combustion) Department of Aircraft Propulsion, The College of 
Aeronautics, Cranfield, Bletchley, Bucks, England. (LR, PC) 

CARVALHO, GERARD F., (s) University of Michigan, Ann Arbor, Mich. 
Home: 58 Tremont St., No. Dighton, Mass. (RJ, SR) 

CARVER, GEORGE A., (m) Colonel, Artillery, U. S. Army, Haqrs. 2nd 
Guided Missile Grp., Fort Bliss, Tex. 

CARVEY, THOMAS B., (m) Mgr., Launchers & Power Plants Dept., 
Hughes Aircraft Company, Florence & Teale St., Culver City, 
Calif. Home: 4417 Via Pinzon, Palos Verdes Estates, Calif. 
(SR, SP) 

CARY, REUBEN E., (s) Indiana Technical College, Blvd., Fort Wayne 2, 
Ind. Home: 801 First North St., Syracuse 8, N. Y. (LR, SP) 
CARY, ROBERT C., (m) Sr. Engr., The Martin Co., Denver, Colo. 

Home: 1720 Elm Rd., Littleton, Colo. (LR) 

CASAL, FEDERICO G., (m) Staff Scientist, Scientific Research, Con- 
vair, A Division of General Dynamics Corp., 3595 Frontier, San 
Diego, Calif. Home: 2315 Newport, Cardiff, Calif. (IG, SP) 

CASANOV, LOU. C., (m) Pres., Miller Products Inc., P.O. Box 325, 
North Chicago, II]. Home: Hotel Waukegan, Waukegan, Ill. (IG) 

CASCIO, SALVATORE J., (a) Mgr., Rapid Finance & Loan Ltd., 526 
S. Conkling St., Baltimore 24, Md. Home: 1928 Rockwell Ave., 
Baltimore 24, Md. (SP) 

CASE, LEONARD F., (m) Res. Mech. Engr., United Aircraft Research 
Dept., 400 Main St., East Martford, Conn. Home: 138 Dauntless 
Lane, Hartford, Conn. 

CASEY, JOHN C., (m) Acting Chief, Center Plans Office, Hq. HADC, 
Holloman Air Development Center, Alamogordo, New Mexico. 
Home: 1905 Mt. View Ave., Alamogordo, New Mexico. (SP) 

CASH, GEORGE M., (m) Branch Head, System Synthesis Dept., Cor- 
nell Aeronautical Laboratory, 4455 Genesee St., Buffalo 21, N. Y. 
Home: 145 Highland, Hamburg, N. Y. (SR, SP) 

CASH, HARRY S., (s) Home: 3420 Polley, Columbus 21, O. 

CASH, NORMAN E., (m) Des. Change Coordinator, General Electric 
Co., Malta Test Station, Ballston Spa, N. Y. Home: RD #3, 
Spa, N. Y. 

CASIRAGHI GIOVANNI P., (m) Chief Engr. and Tech. Director, Avia- 
tion Div., Piaggio & C. Soc.p.Az., Via Antonio Cecchi 6, Genova, 
Italy. Home: Via Mylius 6-1, Genova, Italy. (IG, SP) 

CASLER, JAMES B., (s) Boston University, East Boston 28, Mass. 
108 Garden St., Needham 92, Mass. 

CASLER, WILLIAM A., (m) Mgr., Administrative Services, Stanford 
Research Institute, Menlo Park, Calif. Home: 625 Hale St., Palo 
Alto, Calif. (IG, HF) 

CASON, CLEO S., (m) Chief, Tech. Library, Army Rocket & Guided 
Missile Agency, Redstone Arsenal, Ala. Home: Rt. #1, Box 149, 
Huntsville, Ala. 

CASOWITZ, BARRY N., (s) City College of New York, New York, N.Y. 
Home: 26 Nagle Ave., New York 40, N. Y. (IG, SP) 

CASSELMAN, SIDNEY R., (m) Res. Engr., Rocketdyne, A Division of 
North American Aviation, Inc., 6633 Canoga Ave., Canoga Park, 
Calif. Home: 17555 Bromley St., Encino, Calif. (LR, SP) 
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CASTELFRANCO, ALBERTO, (a) Engr., Director of Telind, Via Sol- 
ferino 29, Milano, Italy. Home: Via Francesco D’Ovioio 8, Milan, 
Italy. 

CASTENHOLZ, PAUL D., (m) Proj. Engr., Experimental Engines, Rock- 
etdyne, Div. of North American Aviation, Inc., 6633 Canoga Ave., 
Canoga Park, Calif. Home: 8608 Comanche Ave., Canoga Park, 
Calif. (LR) 

CASTLEBERRY, SUE N., (s) University of Missouri, Columbia, Mo. 
Home: Box 346, Clarkton, Mo. (LR, SP) 

CASTRUCCIO, PETER A., (m) Advisory Engr., Missile Prelim. Design, 
Westinghouse Air Arm Div., Friendship Airport, Baltimore 27, 
Md. Home: 616 Mayo Rd., Glen Burnie, Md. (SP) 

CATE, WILLIAM, (s) Parks College, East St. Louis, Ill. 
Parks College, East St. Louis, Ill. 

CATHEY, WILLIAM N., (s) University of Tennessee, Knoxville, Tenn. 
Home: 2nd Ave., Fayetteville, Tenn. (LR, SP) 

CATLIN, FRANKLIN S., (m) Mgr., Marketing Devel., Field Engrng., 
Magnaflux Corporation, 7300 W. Lawrence Ave., Chicago 31, Ill. 
Home: 9455 N. Western Ave., Des Plaines, Ill. (LR, SP) 

CATRAMBONE, JOSEPH R., (m) Engr., Mechanical Components, Mis- 
sile & Ordnance Systems Dept., General Electric Co., 3198 Chest- 
nut St., Philadelphia 4, Pa. Home: 727 North 64th St., Phila- 
delphia 31, Pa. (IG, SP) 

CATT, HAROLD W., (m) Assist. to Executive Vice President, The B. F. 
Goodrich Company, 500 S. Main St., Akron, Ohio. Home: 1632 
25th St., Cuyahoga Falls, Ohio. (SR, PC) 

CATTANEO, ALFRED G., (m) Dept. Head, Fuels and Engine Lubri- 
cants Dept., Shell Development Company, Emeryville, Calif. 
Home: 687 Woodmont Ave., Berkeley 8, Calif. (PC) 

CAULFIELD, JOHN J., (s) Academy of Aeronautics, LaGuardia Air- 
port, Flushing 71, N. Y. Home: 3407—29th St., Astoria 2, N. Y. 

CAUMONT, AUDRAN F., (m) Proj. Engr., Project Sigma, RCA Service 
Co., 838 N. Henry St., Alexandria, Va. Home: 3614 Vernon View 
Drive, Alexandria, Va. (SR, SP) 

CAVANAGH, ROBERT T., (m) Director, Res. & Devel., Allen B. DuMont 
Laboratories, 35 Market St., East Paterson, N. J. Home: 29 Ra- 
mapo Rd., Pompton Plains, N. J. 

CAVENDER, WILLIAM D., JR., (m) Chief Draftsman, Liquid Rocket 
Plant, Engrng. and Res. Div., Aerojet General Corp., P.O. Box 
1947, Sacramento, Calif. Home: 700 36th St., Sacramento 16, 
Calif. (LR, SP) 

CECKA, WILLIAM J., JR., (m) Chief, Engrng. Test Section, Rocket- 
dyne, A Division of North American Aviation, Inc., 6633 Canoga 
Ave., Canoga Park, Calif. Home: 8929 Rathburn Ave., Northridge, 
Calif. (LR, HF) 

CELL, JOHN W., (m) Head, Dept. of Mathematics, North Carolina 
State College, Raleigh, N. C. Home: 3114 Darien Dr., Raleigh, 
N. C. (IG, SP) 

CELNIKER, ROBERT, (m) Home: 11901 Sunset Bivd., Los Angeles 49, 
Calif. 

CENSAK, ROBERT J., (m) Des. Engr., Military Products Div., Inter- 
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CHECKOWSKI, ANTHONY S., (s) University of Idaho, Moscow, Idaho. 


Home: 549 Communipaw, Jersey City 4, N. J. (PC, SP) 

CHELKO, LOUIS J., (m) Aero. Powerplant Res. Engr., Res. Installation 
Br., Lewis Flight Propulsion Lab., NACA, 21000 Brookpark Rd., 
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N. J. 

CHENOWETH, HALSEY B., (s) Los Angeles State College, Los Angeles, 
Calif. Home: 1280 So. Citrus Ave., Los Angeles 19, Calif. (PC, S.) 

CHERNOWITZ, GEORGE, (m) Director., American Power Jet Co., 705 
Grand Ave., Ridgefield, N. J. (IG, SP) 
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CHEW, JAMES, (s) Northrop Aeronautical Institute, 1155 W. Arbor 
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CHILDS, HERBERT C., (m) Plant Mgr., Branch Plant, Kordite Co., 
Div. Textron Inc., 500 E. Superior Ave., Jacksonville, Ill. Home: 
2 Valley View Rd., Jacksonville, Ill. (PC, SP) 

CHILLSON, CHARLES W., (f) Assist. Chief Engr., Res., Propeller Div., 
Curtiss-Wright Corp., Box 351, Caldwell, N. J. 

CHIMERINE, HARVEY A., (s) Academy of Aeronautics, LaGuardia 
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CHIPCHAK, DANIEL J., (m) Design Engr., Systems Group, Rockets 
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CHISHOLM, CHARLES G., (m) Gen. Sales Mgr., Haynes Stellite Co., 
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Ltd., Mark Road, Hemel Hempstead, Hertfordshire. Home: The 
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(RJ, SR) 
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Ala. Home: 2426 S. 12th St., Philadelphia 48, Pa. 

CHRISTOPHER, GORDON E., (m) Res. Specialist, Lockheed Missile 
Systems Division, 1122 Jagels Rd., Sunnyvale, Calif. Home: 
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Williamsville 21, N. Y. (LR, SR) 
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Arlington, Texas. (PC, SR) 
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Chrysler Corporation, P.O. Box 2628, Detroit 31, Mich. Home: 
1790 Predmore Rd., Lake Orion, Mich. (IG, HF) 

COOKE, CONRAD H., (m) Des. Engr., The Martin Company, Baltimove 
3, Md. Home: 117 Elinor Ave., Baltimore 6, Md. (IG) 

COOKSON, ALBERT E., (m) Assoc. Lab. Director, Guided Missiie 
Laboratory, Federal Telecommunication Laboratories, 500 Was.1- 
ington Ave., Nutley, N. J. Home: 96 Westland Road, Cedar 
Grove, N. J. (1G) 

COOLBAUGH, CAPTAIN JAMES S., (m) Thor Weapons System Offic:, 
Air Force Ballistic Missile Div., P.O. Box 262, Inglewood, Calif. 
Home: 4929 W. Marloma Dr., Rolling Hills Estates, Calif. (SP) 

COOLEY, MYRON B., (a) Engrng. Proj. Assist. “A”, Systems Div, 
Aerojet-General Corp., 6352 Irwindale, Azusa, Calif. Home: 17603 
E. Sierra Madre, Azusa, Calif. (IG, SP) 

COOLEY, DR. ROBERT A., (m) Pres., Propellex Chemical Corp., P.O. 
Box 187, Edwardsville, Ill. Home: 227 Oakley Place, East Alton, 

COOLEY, WILLIAM C., (m) Mgr., Systems Analysis, Aircraft Nuclear 
Propulsion Dept., General Electric Co., Cincinnati 15, O. Home: 
20553 Parthenia St., Canoga Park, Calif. (LR, SP) 

COOMBE, JOHN V., (m) Assoc., Mobilization Planning & Defense 
Sales Dept., Ford Motor Company, The American Rd., Dearborn, 
Mich. Home: 333 McKinley Rd., Grosse Pointe Farms 36, Mich. 
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Home: 14719 Kornblum, Hawthorne, Calif. (SP, LR) 
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Field, Jacksonville, Fla. Home: 5538 Fairlane Dr., Jacksonville, 
10, Fla. (LR, SP) 

CORREGAN, BRADLEY W., (m) Liaison Engr., Manuals Engrng. Dept. 
Field Support Branch, Missile Div., Chrysler Corporation, P.O. 
Box 2628, Detroit 31, Mich. Home: 1641 Graefield, Birmingham, 
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R.C.N.A.S., Shearwater, N.S., Royal Canadian Navy, Shearwater, 
N. S. Home: 3, Swordfish Dr., Shearwater, N. S. (LR, PC) 


COTTEN, WHITWORTH W., (s) Virginia Polytechnic Institute, Blacks- 
burg, Va. Home: 1670 Powhattan Ave., Petersburg, Va. (IG, SP) 

COTTER, JOHN H., (s) Newark College of Engineering, Newark, N. J. 
48 Sunnyside Ter., East Orange, N. J. (HF, SP) 

COTTLER, DUDLEY M., (m) Proj. Leader, Radio Corp. of America, 
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E. St. Louis, Ill. Home: 3101 Vine St., Cincinnati 19, O. (SP) 
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Tech., 4800 Oak Grove Dr., Pasadena, Calif. Home: 323 Alpine 

St., Pasadena, Calif. (LR, PC) 

DIRKS, RONALD B., (s) University of Oklahoma, Norman, Okla. 

Home: 2425 Hilltop Ave., Muskogee, Okla. 
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Home: 601 Gerritt St., Philadelphia 47, Pa. (IG, SR) 
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Calif., Home: Box 1393, USNPGS, Monterey, Calif. 

DITMARS, GEORGE S., (m) Prelim. Des. Engr., Convair, A Div. of 
General Dynamics Corp., P.O. Box 1950, San Diego 12, Calif. 
Home: 3385 Trumbull St., San Diego 6, Calif. (LR, SR) 

DITORE, MICHAEL J., (m) Devel. Engr., Aerojet-General Corp., Sa-- 
ramento, Calif. Home: 2525 Moretti Way, Sacramento, Calif. 

DITTMAR, FRANCIS J., (m) Staff Engr., Missile Div., Chrysler Corp., 
P.O. Box 2628, Detroit 31, Mich. Home: 24948 Melody Lane, &. 
Detroit, Mich. (IG) 

DIVINE, LAURENCE A., (m) Sr. Service Engr., The Martin Cc., 
Orlando, Fla. Home: 507 S. Phelps Ave., Winter Park, Fie. 
(LR, SP) 

DIVONE, LOUIS V., (m) Devel. Engr., Prelim. Des. & Res. Sec., Jet 
Propulsion Laboratory, C.I.T., 4800 Oak Grove Dr., Pasaden:, 
Calif. Home: 1706 Fair Oaks Ave., South Pasadena, Cal. (SR, SF) 

DIXCY, THOMAS, (a) Sr. V. P., Develop. Div., Burke Dowling Adam:, 
Inc., 3 E. 54th St., New York 22, N. Y. Home: 22 Oak Ridg> 
Rd., Verona, N. J. 

DIXON, JOHN K., (m) Graduate Engr. in Training, Missile Div. 
Chrysler Corp., Box 2628, Detroit 26, Mich. Home: 17569 Greer- 
view, Detroit 19, Mich. (IG, SP) 

DIXON, THOMAS F., (m) Chief Engr., Rocketdyne, A Division of Nort 
American Aviation, Inc., 6633 Canoga Ave., Canoga Park, Cali’. 
Home: 4923 Winnetka Ave., Woodland Hills, Calif. : 

DOBBINS, EDWARD B., (m) Res. Engr., Lockheed Missiles Systems 
Div., Palo Alto, Calif. Home: 3050 Mauricia Ave., Santa Clare, 
Calif. (PC, SP) 

DOBBINS, RICHARD A., (s) Assist. In Res., Princeton University 
Princeton, N. J. Home: 413B Devereux Ave., Princeton, N. J. 
(PC, SR) 

DOBBS, LT. HERBERT H., (a) Ordnance, U. S. Army, Mapleton, Minn 
(SR, SP) 

DOBELLE, WILLIAM H., (s) Box 1178 St. B, Vanderbilt University, 
Nashville, Tenn. 

DOBI, NICHOLAS S., (m) Assist. Chief, Airworthiness Division, Civii 
Aeronautics Board, Washington 25, D. C. Home: 1723 Keokee 
St., Hyattsville, Md. (SP) 

DOBRIN, SAXE, (m) Potential Products Analysis, Rocketdyne, A 
Division of North American Aviation, Inc., 6633 Canoga Ave., 
Canoga Park, Calif. Home: 6602 Ampere Ave., North Hollywood, 
Calif. (PC, SR) 

DOBROWOLSKI, ANDRZEJ, (m) Prop. Systems Des. Specialist, FPLD, 
General Electric Co., Bldg. 100, Cincinnati 15, O. Home: 3343 
Donald Ave., Cincinnati 13, O. (PC, SP) 

DOBRZYNSKI, WALTER J., JR., (m) Project Chemist, Special Projects 
Dept., Becco Chem. Div. Food Machinery & Chem. Corp., 
Buffalo 7, N. Y. Home: 536 Parker Ave., Buffalo 16, N. Y. (LR, PC) 

DOBSON, TRACY M., (a) Engrng. Tech., New Develop., Lockheed 
Aircraft Corp., Calif. Div., Burbank Calif. Home: 5111 Ledge 
Ave., N. Hollywood 28, Calif. (IG, SP) 

DOBYNS, RAOUL S., (m) Grp. Leader, Operations & Methods, Indus- 
trial Engrng., Astrodyne, Inc., McGregor, Tex. Home: 4117 Grim 
Ave., Waco, Tex. (PC, SR) 

DOD, RUSSELL E., (a) Des. Specialist, Engrng. Des. Staff, United 
Control Corp., 4540 Union Bay PIl., Seattle, Wash. Home: 1250 
147th S.E., Bellevue, Wash. (IG, HF) 

DODGE, CHARLES HOPKINS, (m) Sr. Engr., Res. & Planning Dept., 
Aerojet-General Corp., Azusa, Calif. Home: 3601 Yorkshire Rd., 
Pasadena 10, Calif. 

DODGE, F. D., (m) Systems Engr., Missile Equip., Minneapolis- 
Honeywell Regulator Co., Pottstown, Pa. Home: 44 Colson Rd., 
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DODGEN, CDR. J. E., (m) USN, Section Head, Propellants, Explosives, 
Material & Pyrotechnic Production Sect., Bureau of Ordnance, 
Navy Dept., Room 3106 Main Navy Blidg., Washington, D. C. 
Home: 9803 Brunett Ave., Silver Spring, Md. 

DODSON, JAMES C., (s) Massachusetts Institute of Technology, 
Burton House, Cambridge 39, Mass. Home: 1425 Canyon Rd., 
San Bernardino, Calif. 

DOERSAM, PHILIP D., (m) Dept. Mgr., Lockheed Missile Systems 
Division, Palo Alto, Calif. Home: 939 Altos Oaks Dr., Los Altos, 
Calif. (IG, SP) 

DOFTER, EDWARD J., (m) Ass’t Chief Engr., Missile Div., Chrysler 
Corp., P.O. Box 2628, Detroit 31, Mich. Home: 4831 Burnley Dr., 
Birmingham, Mich. (SR, SP) 

DOHANOS, JOSEPH J., (s) Tri-State College, Angola, Ind. Home: 429 
Dickinson St., Fremont, O. 

DOHERTY, THOMAS J., (a) President-Director, Indialantic Hotel Corp., 
Melbourne, Fla.. Home: Trade Winds Club, Melbourne, Fla. 
DOLCE, ANTHONY, (s) University of California, Los Angeles 24, Calif. 

Home: 1519 Leafdale St., El Monte, Calif. (SP) 

DOLEZAL, WARREN F., (m) A iate Engr., Missil Div., Douglas 
Aircraft Co., Nimbus, Calif. Home: 2545 Fulton Ave., Sacramento, 
Calif. (PC, SP) 
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DOLGONAS, GENE, (m) Ass’t Chief Engr., Solid Rocket Plant, Aerojet- 
General Corp., Sacramento, Calif. Home: 894 San Remon, Sac- 
ramento 25, Calif. (SR) 

DOLIAN, FRANK E., (m) Mgr., Market Dev. Dept., Commercial Sol- 
vents Corp., 260 Madison Ave., New York 16, N. Y. Home: E. 
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craft Corp., East Hartford, Conn. Home: 69 Tower Ave., Hart- 
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Chemical Corp., Denville, N. J. Home: P.O. Box 1042, Sparta, 
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336 N. Foothill Rd., Beverly Hills, Calif. 
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DONALDSON, NORMAN L., (s) Northrop Aircraft, Inc., Hawthorne, 
Calif. Home: 12 Parkway Rd., Apt. 5, Brookline, Mass. 

DONALDSON, WILLIAM J., (s) Purdue University, West Lafayette, 
Ind. Home: 15004 East Main, Richmond, Ind. (IG, SR) 

DONHAM, JAMES J., (m) Res. Engr., Lockheed Missile Systems Div., 
Palo Alto, Calif. Home: 918 Linda Vista Way, Los Altos, Calif. 
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tics, A Div. of General Dynamics Corp., Edwards AFB, Calif. 
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St., Newark, N. J. Home: 425 Central Ave., Orange, N. J. (LR, SP) 

DONLEY, EDWARD, (m) Vice Pres. & Gen. Mgr., Air Products, Inc., 
P.O. Box 538, Allentown, Pa. Home: 140 Jefferson St., Emmaus, 
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Engrng. Dept., Wayne State University, Detroit 2, Mich. Home: 
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Mech. Engr. Section, Guided Missile Div., Firestone Tire & Rub- 
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DONNENWORTH, CREIGHTON T., (m) Power Plant Group Engr., 
The Martin Company, P.O. Box 179, Denver, Colo. Home: 23 
Clarkson #3, Denver 3, Colo. (LR, SP) 
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Labs., Ramo-Wooldridge Corp., 5740 Arbor Vitae St., Los Angeles 
45, Calif. Home: 1064 Villa View Dr., Pacific Palisades, Calif. 
(LR, SP) 

DONROE, FRANK W., (s) Academy of Aeronautics, La Guardia Airport, 
N. Y. Home: 1552 West 5th St., Brooklyn 4, N. Y. (SR, SP) 

POOLEY, DONALD A., (m) Mgr., Reentry Technology Project, Aero- 
nutronic Systems, Inc., 1234 Airway, Glendale, Calif. Home: 
1204 So. Irena Ave., Redondo Beach, Calif. (SR, SP) 

DOOLEY, PHILIP G., (m) Ramo-Wooldridge Corp., P.O. Box 45564, 
Airport Sta., Los Angeles, 45, Calif. Home: Watrous Rd., RFD 
#2, Manchester, Conn. (LR, PC) 

DOPPKE, THOMAS S., (s) Central 
Forge, 8435 St. Aubin, Detroit, 
Detroit 12, Mich. (SR) 

DORAN, JAMES A., (m) Group Engr., Avionics & Electronics, Goodyear 
Aircraft Corp., P.O. Box 998, Holloman, N. Mex. Home: 1707 
Snow Dr., Alamogordo, N. Mex. (IG, SP) 

DORING, FREDERICK J., (m) Res. Engr., Boeing Airplane Co., Bidg. 
2:01, Plant 2, Seattle, Wash. Home: 117 S. 197th St., Seattle 
88, Wash. 

DORMAN, BERNHARDT L., (m) Director, Planning and Testing, Aero- 
jet-General Corp., 6352 N. Irwindale Ave., Azusa, Calif. Home: 
2161 Crescent Dr., Altadena, Calif. (SP) 

DORNBERGER, WALTER R., (m) Tech. Assist. to the President, Bell 
Aircraft Corp., Box 1, Buffalo 5, N. Y. Home: Back Creek Rd., 
Boston, N. Y. 

DORNBRAND, HARRY, (m) Specialist Engr., Guided Missiles Div., 
Republic Aviation Corp., 233 Jericho Turnpike, Mineola, N. Y. 
Home: 200 Twin La., Wantagh, N. Y. (SR, SP) 

DORRANCE, WILLIAM H., (rn) Assistant to Director of Scientific 
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DORS, JOSEPH, (a) Thermodynamicist, McDonnell Aircraft Corp., 
St. Louis, Mo. Home: 303 Roberta, Ferguson, Mo. (IG, SP) 
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physics Development Corp., Subsidiary Curtiss-Wright Corp., 
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Barbara, Calif. (IG, PC) 

DORSEY, JOHN W., (m) Prop. Engr., Rocket Propulsion Staff, Flight 
Vehicles Dept., The Martin Company, Baltimore 3, Md. Home: 
12 Nelson Rd., Pikesville 8, Md. (LR, SP) 
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DORSEY, WILLIAM W., (s) George Washington University, Washing- 
ton, D. C. Home: 80 Black Point Rd., Rumson, N .J. (RJ, SP) 
DOSE, 2nd LT. FREDERICK F., (m) Pilot Training, Box 273, Malden 

Air Base, Malden, Mo. Home: 222 E. Dayton, So. Bend 14, Ind. 


DOSSINGER, DONALD A., (m) Assoc. Engr., Douglas Aircraft Co., Inc., 
3000 Ocean Park Bivd., Santa Monica, Calif. Home: Yerba 
Buena Rd., Rt. #2, Malibu, Calif. (LR, SR) 

DOTZLER, HERBERT C., (s) U.S.A.F., 4926th Test Squadron, Box 15, 
Kirtland AFB, N. Mex. Home: Aitkin, Minn. (IG, SP) 

DOUGHERTY, C. R. GRAFLY, (m) Assoc. Prof., Mech. Engrng., Rutgers 
University, New Brunswick, N. J. (LR, PC) 

DOUGHMAN, ERNEST L., (s) University of Colorado, Boulder, Colo. 
Home: 3450 Marion St., Denver 5, Colo. (LR, PC) 

DOUGHTY, SAMUEL D., (m) Electronics Engr. “‘A’, Instrumentation 
Radar Engineering, RCA Missile Test Project, Patrick AFB, Fla. 
Home: 220 Central Ave., Melbourne, Fla. (IG, SP) 

DOUGLAS, DAVID G., (m) Sr. Res. Engr., Rocketdyne, A Division of 
North American Aviation, Inc., 6633 Canoga Ave., Canoga Park, 
Calif. Home: 22044 Independencia, Woodland Hills, Calif. (SP) 

DOUGLAS, RICHARD F., (m) Elex. Engrng., Specialist, Program Man- 
agement, G.M.R.D., Pan American World Airways, Inc., Patrick 
AFB, Fla. Home: 222 Tampa, Melbourne, Fla. (1G) 

DOUGLAS, MAJOR WILLIAM K., (m) USAF (MC), Aviation Medicine 
Division, Surgeon General Hdqs., USAF, Office of the Surg. Gen'l. 
Hq. USAF, Washington 25, D. C. Home: 5921 Nevada Ave., N. W., 
Washington 15, D. C. (HF, SP) 

DOUGLASS, DAVID R., (m) Structures Engr., Systems Management 
Office, Boeing Airplane Co., Box 3707, Seattle 24, Wash. Home: 
8502—15th Ave., Seattle 15, Wash. (HF, SP) 

DOUGLASS, HOWARD W., (m) Head, Rocket Propellants Section, 
NACA, 21000 Brookpark Rd., Cleveland 11, O. Home: 645 Gray- 
ton Rd., Berea, O. (LR, PC) 

DOUGLASS, WILLIAM D., JR., (m) Field Engr., Missile Guidance 
Section, HMEED, General Electric Co., Edwards AFB, Calif. 
Home: 43721 Gadsden, Lancaster, Calif. (IG, SP) 

DOVERSPIKE, CHARLES A., (m) Assist. Tech. Coordinator, Jupiter, 
Chrysler Corp., P.O. Box 2628, Detroit 31, Mich. Home: 901 
Forestdale Rd., Royal Oak, Mich. (IG, SP) 

DOW, BENJAMIN L., (m) Chairman, Dept. of Aero. Engrng., Indiana 
Technical College, 1600 E. Washington Blvd., Ft. Wayne, Ind. 
Home: 301 E. Rudisill, Ft. Wayne, Ind. (LR, SP) 

DOWELL, MILLARD F., (m) Fluid Mechanics Specialist, Aircraft Gas 
Turbine Div., General Electric Co., Evendale, O. Home: 525 Reilly 
Rd., Wyoming, O. (PC, RJ) 

DOWLING, CAPT. ROBERT C., (m) USAF, P.O. Box 5222, State College 
Sta., Raleigh, N. C. Home: c/o AAG, Hqs., USAF, Washington 25, 
D. C. (SP) 

DOWNES, LLOYD C., (m) Engr., Command Systems, 11342 Playa St., 
Culver City, Calif. Home: 4000 Palmyra Rd., Los Angeles 8, Calif. 
(IG, SP) 

DOWNEY, FRANCIS X., (m) Electronic Scientist, Naval Research 
Laboratory, Washington, D. C. Home: 145 S.E. Second St., S. 
Patrick Shores, Eau Gallie, Fla. 

DOWNING, JOHN F., (m) Appl. Engr., Sundstrand Turbo, Div. Sund- 
strand Machine Tool Co., 10445 Glenoaks Blivd., Pacoima, Calif. 
Home: 7538 Hatillo Ave., Canoga Park, Calif. 

DOWNING, JOHN T., (m) Res. Engr., Air Force Cambridge Research 
Cont., L. G. Hanscom Field, Bedford, Mass. Home: 173 Maple 
St., W. Roxbury 32, Mass. (IG, SP) 

DOWNS, JOHN W., (m) Director, RF Division, Radiation, Inc., Mel- 
bourne, Fla. Home: 1020 Highland Ave., Eau Gallie, Fla. 

DOWNS, ROBERT R., (m) Engr., Design Div., E. 1. duPont de Nemours 
& Co., Inc., Louviers Bldg., Wilmington 98, Del. Home: 121 Pine 
Hill Rd., Feasterville, Pa. (HF, SP) 

DOYLE, HARRY B., JR., (a) Account Exec., Doyle, Kitchen & McCor- 
mick, Inc., 380 Madison Ave., New York 17, N. Y. Home: 17 
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DOYLE, COL. JOSEPH A., (a) AF Res., SAC—Hqrs., MOARS, Com- 
mand Section, USAF, Offutt AFB, Calif. Home: 255 Notteargenta 
Rd., Pacific Palisades, Calif. 

DOYLE, WARREN E., (a) Construction Supvr., Proj. Dept., Air Prod- 
ucts, Inc., Allentown, Pa. Home: P.O. Box 1004, Jupiter, Fla. 
(LR, PC) 

DOYLE, WILLIAM L., (m) Director, High Temp. Test Area, Res. Inst. 
of Temple University, Elverson, Chester Co., Pa. Home: 405 
Littlebrook Rd., Berwyn, Pa. (LR, PC) 

DRAKE, HUBERT M., (m) Aero. Res. Engr., NACA, High Speed Flight 
Station, Box 273, Edwards, Calif. Home: 45010 Kingtree, Lan- 
caster, Calif. (IG, SP) 

DRAKE, JOHN A., (m) Director, ASTRO, A Division of the Marquardt 
Aircraft Co., 16555 Saticoy St., Van Nuys, Calif. Home: 3610 
Valley Meadow Rd., Sherman Oaks, Calif. (LR, RJ) 

DRAKE, KENNETH W., (m) Staff Member, Material and Standards 
Dept., Sandia Corporation, 1209 Grand Ave., N. E., Albuquerque, 
N. Mex. Home: 133 S. Almeda, Las Cruces, N. Mex. (IG, SP) 

DRAPALIK, GEORGE C., (s) Home: 6851 Jamieson Ave., Reseda, 
Calif. (LR, SR) 
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DRAPER, FRANK EDMOND, (m) V. P. & Gen. Mgr., Aeronautical Div., 
Sun Electric Corp., Harlem & Avondale Aves., Chicago 31, Ill. 
Home: 348 Woodland Dr., Libertyville, Il. 

DRAPER, GREGORY L., (s) University of Washington, Seattle, Wash. 
Home: 1422 10th W., Seattle 99, Wash. (HF, SP) 

DREBINGER, JOHN W., (m) Head, Launcher and Flight Test Section, 
Hughes Aircraft Co., Culver City, Calif. Home: 22020 Alizondo 
Dr., Woodland Hillis, Calif. (LR, SR) 

DRECHSEL, CHARLES N., (m) Physicist, NACA Lewis Flight Propul- 
sion Lab., 21000 Brookpark Rd., Cleveland 35, O. Home: 18891 
Inglewood Dr., Rocky River 16, O. 

DREIER, WERNER FRITZ, (a) Res. Engr., Socony Mobil Oil Co., Inc., 
Paulsboro, N. J. Home: 10B Terr. Apts., Myrtle Ave., Woodbury, 
N. J. (PC, SP) 

DREISIG, DONALD W., (a) Market Analyst, Staff Res. & Devel., 
Thompson Products, Inc., 2196 Clarkwood, Cleveland 3, O. Home: 
4095 E. 123 St., Cleveland 5, O. (HF, SP) 

DRESSELHOUSE, DONALD E., (m) Mgr., Structures Laboratories, Mis- 
sile Div., Chrysler Corp., Box 2628, Detroit 26, Mich. (LR, SP) 


DRESSER, DONALD L., (m) Supvr., Allison Div., General Motors Corp. 
Dept. 5875, Plant 8, Indianapolis, Ind. Home: 3143 Medford 
Ave., Indianapolis, Ind. 

DRESSER, HENRY S., (m) Aerodynamics Engr., North American Avi- 
ation Inc., Downey, Calif. Home: 14375 Bora Dr., La Mirada, 
Calif. 

DRESSER, KENNETH J., (m) Engr., Aircraft Gas Turbine Div., Rocket 
Engine Sect., General Electric Co., Malta Test Station, Ballston 
Spa, N. Y. Home: RD #3, Ballston Spa, N. Y. (LR, PC) 

DREXEL, CHARLES F., (m) Sr. Proj. Engr., Missile Systems, AiRe- 
search Manufacturing Co., 9851 Sepulveda Bivd., Los Angeles 45, 
Calif. Home: 2548 Via Rivera, Palos Verdes Estates, Calif. 
(PC, SP) 

DREXELIUS, VICTOR W., (m) Product Mgr., Winchester-Western Div., 
Olin Mathieson Chemical Corp., East Alton, Ill. Home: 3 Wash- 
ington Pl., Edwardsville, Ill. (PC, SR) 

DREXLER, EDWARD A., (m) Gen. Engr., Tech. Program Planner, 
Plans Div., DCS, Plans & Ops., Wright Air Development Center, 
Wright Patterson AFB, O. Home: 2229 Culver Ave., Kettering 20, 
0. (IG) 

DRIESSEN, EDWARD A., (m) Director of Res., Production Directorate, 
K.L.M. Royal Dutch Airlines, Production Bidg., Schiphol Airport, 
Netherlands. Home: 234 Oosteinderweg, Aalsemeer, Netherlands. 
(PC, SP) 

DRINKARD, JERRY F., (s) Alabama Polytechnic Institute, Dorm I, 
Rm. 112, Auburn, Ala. Home: 2281 Carter Hill Rd., Montgomery 
6, Ala. (HF, SP) 

DRISCOLL, DANIEL HENRY, (m) Sr. Propulsion Engr., Guided Missile 
Devel., Solar Aircraft Co., 2200 Pacific Highway, San Diego, 
Calif. Home: 6283 Lorca Dr., San Diego, Calif. 

DRISKEL, DON W., (m) Haskel Engr. Associates, 1236 So. Central, 
Glendale 4, Calif. Home: 4105 Hampstead Rd., Pasadena 3, 
Calif. (IG, PC) 

DRISKILL, GLEN W., (s) University of New Mexico, Albuquerque, N. 
Mex. Home: 614 Thaxton Ave. S.E., Albuquerque, N. Mex. 

DRIVER, WALTER E., (m) Univ. of Minnesota, Minneapolis, Minn. 
Home: 4036-21 Ave. S., Minneapolis 7, Minn. 

DROMS, CLARENCE R., (m) Functional Engr., Sensing & Conversion 
Equipment Engrng., MOSD, General Electric Company, 3198 
Chestnut St., Philadelphia 4, Pa. Home: 32 Long Lane, Malvern, 
Pa. (IG, SP) 

DROTAR, EDWARD C., (s) University of Hartford, Hartford, Conn. 
Home: 13 Roger Rd., Portland, Conn. (PC) 

DROTMAN, MARVIN, (m) Design Engr., The Martin Company, Denver, 
Colo. Home: 585 W. Dartmouth Ave., Englewood, Colo. (LR, SR) 

DRURY, JIM C., (m) Res. Engr., Pilotless Aircraft Div., Boeing Air- 
plane Co., Seattle, Wash. Home: Route 1, Clinton, Wash. 

DRYNAN, RONALD D., (m) Home: 9615 S. Vanderpoel, Chicago 43, 
ill. (iG, SP) 

DUANE, RAYMOND R., (m) Proj. Mgr., Rockets Div., Bell Aircraft 
Corp., P.O. Box 1, Buffalo 5, N. Y. Home: Kirkwood Dr., Grand 
Island, N. Y. (LR, SP) 

DUBIN, JACK, (m) Group Engr., The Martin Company, Baltimore 3, 
Md. Home: 5521 Belleville Ave., Baltimore 7, Md. (SR, SP) 
DUBIN, MAURICE, (m) Physicist, Geophysics Research Directorate, 
AF Cambridge Research Center, Bedford, Mass. Home: 95 Ballou 

Ave., Boston 24, Mass. (IG, SP) 

DUBOIS, JOHN D., (s) Southwestern Louisiana Institute, Lafayette, 
La. Home: Gen. Del., Avery Island, La. 

DuBOIS, RICHARD H., (m) Analyst, Ballistic Missile Div., Weapons 
System Evaluation Group, The Pentagon, Washington 25, D. C. 
Home: 4752 No. 33rd St., Arlington 7, Va. (IG, SP) 

DUCHEK, BURTON J., (a) Mech. Engr., Missiles Div., Bendix Avia- 
tion Corp., 400 S. Beiger St., Mishawaka, Ind. Home: 2514 Ers- 
kine Bivd., South Bend 14, Ind. (IG, SP) 

DUCLOS, CLOVIS R., (a) Draftsman A, Aircraft, Douglas Aircraft Co., 
3855 Lakewood Bivd., Long Beach, Calif. Home: 15121 S. Frai- 
ley, Compton, Calif. 


DUCLOS, DONALD P., (m) Graduate Fellow, Mech. Engrng. Dept., 
Northwestern University, Evanston, Ill. Home: 124 Fourth St., 
Wilmette, Ill. (SP) 

DUCOFFE, ARNOLD L., (m) Prof. Aero. Engrng., Georgia Institute ot 
Technology, Atlanta, Ga. Home: 520 Hillside Dr., N. W., Atlanta, 
Ga. (SP) 

DUDA, CHARLES R., (m) Assoc. Engr., Instrumentation, Douglas Air- 
craft Co., Edwards AFB, Calif. Home: 44727 91st St. E., Lan- 
caster, Calif. (IG, HF) 

DUDLEY, DONALD L., (m) Design Engr., Solid Development Engrng., 
Aerojet-General Corp., P.O. Box 1168, Sacramento, Calif. Home: 
5325 McMillan Dr., Fair Oaks, Calif. (SR, SP) 

DUERR, THOMAS H., (m) Res. Engr., Rocket Devel. Lab., Army Rocket 
& Guided Missile Agency, Redstone Arsenal, Ala. Home: 2100 
Lynn Rd., N. W., Huntsville, Ala. (SR, SP) 

DUFFIN, RONALD G., (s) Manufacturing Assist., Lockheed Missi'es 
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Home: 43737 Fig St., Lancaster, Calif. (PC, SP) 

FEARER, JOSEPH L., (m) President, American Standard Products 
Inc., 3030 Main St., Hartford, Conn. Home: 24 Colony Rd., West 
Hartford, Conn. 

FEARN, RALPH F., (m) Test Engr., Convair, A Div. of General Dy- 
namics Corp., Edwards Rocket Base, Calif. Home: 1250 W. Ket- 
tering, Lancaster, Calif. 

FEDARKO, WILLIAM N., (m) Proj. Engr., Reaction Motors, Div., Thio- 
kol Chemical Corp., Denville, N. J. Home: 471 Briarhill Rd., 
Springfield, Del. Co., Pa. (IG, RJ) 

FEENEY, WILLIAM R., (s) University of Minnesota, Minneapolis, Minn. 
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FINGER, ELMER I., (m) Test Supvr., FPLD, General Electric Co., 
Ballston Spa, N. Y. Home: 108 Second St., Scotia 2, N. Y. 
(LR, PC) 

FINGER, JOHN C., (m) Proj. Engr., Facilities Engrng., Rocketdyne, A 
Division of North American Aviation, Inc., 6633 Canoga Ave., 
Canoga Park, Calif. Home: 19538 Blythe St., Reseda, Calif. 

FINK, DANIEL J., (m) Chief Engr., Allied Research Associates, Inc., 
43 Leon St., Boston, Mass. Home: 17 Peacock Farm Rd., Lexing- 
ton 73, Mass. (IG, SP) 

FINK, FRANK W., (m) V. P. & Chief Engr., Engrng. Div., Ryan Aero- 
natuical Company, Lindbergh Field, San Diego 12, Calif. Home: 
550 Gage Lane, San Diego 6, Calif. 

FINK, FRANKLIN G., (s) Polytechnic Institute of Brooklyn, 99 Liv- 
ingston St., Brooklyn, N. Y. Home: 2072 20th Lane, Brooklyn 
a7; 

FINK, JERRY, (m) Asst. Legal Counsel, Civil Air Transport, Inc., 46 
Chung Shan Rd., North, Second Section, Taipei, Taiwan. Home: 
RD 4, Irwin, Penn. (SP) 

FINLEY, CHARLES J., (s) Ohio State University, Columbus 10. O. 
Home: Star Rt., New Bethlehem, Pa. (IG) 
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FINLEY, WILLIAM L., (m) Assoc. Res. Engr. A, B-52 Project, Boeing 
Airplane Company, Seattle 14, Wash. Home: 19317 Meridian Ave., 
Seattle 33, Wash. (SP) 

FINN, EUGENE, J., (a) Aviation Products Mgr., Scott Aviation Corp., 
207 Erie St., Lancaster, N. Y. Home: 111 Huntington St., Wil- 
liamsville, N. Y. 

FINNERAN, LEO E., (m) Elect. Des. Engr., Systems & Controls Dept., 
Aerojet-General Corp., P.O. Box 1947, Sacramento, Calif. Home: 
5237 Tucson Circle, Fair Oaks, Calif. (IG, SP) 


FINNEY, ALBERT T., (m) Member of the Technical Staff, Electronics 
Laboratory, Ramo-Wooldridge Corp., 8850 Arbor Vitae, Los 
Angeles, Calif. Home: 814 18th Ave., Apt. A, Santa Monica, Calif. 
(IG, PC) 

FINSTON, MORTON, (m) Assoc. Prof. of Aero. Engrng., Massachu- 
setts Institute of Technology, Cambridge 39, Mass. (PC) 

FIOCK, ERNEST F., (m) Chief, Res. Sec., Engineering & Development, 
Astrodyne, Inc., P.O. Box 548, McGregor, Texas. Home: 4209 
Grim Ave., Waco, Texas. (IG, SR) 

FIORE, W. VICTOR, (a) Chief Engr., Montrose Div., Bendix Aviation 
Corp., So. Montrose, Pa. Home: Prospect St., Montrose, Pa. 
(IG, SR) 

FIORELLO, JOHN H., (a) Des. Engr., Guided Missile Division, Republic 
Aviation Corp., 233 Jericho Turnpike, Mineola, L. I., N. Y. 
Home: Apt. 323, 110-20 71st Ave., Forest Hills, N. Y. (SR, SP) 

FIORIO, DR. FRANCO E., (m) U.S.A. Representative, Centro Aero- 
nautico & Atomico Italiano, 2600 N. Nelson St., Arlington, Va. 
(SR, SP) 

FIRTH, WILLIAM E., (m) Res. Scientist, Data Control & Analysis, Lock- 
heed Missile System Division, Palo Alto, Calif. Home: 1196 
Happy Valley Ave., San Jose, Calif. (IG, SP) 

FISCHBACH, JACK T., (m) Mgr., Electronics Div., Taylor Engineering 
Inc., 2100 St. Paul St., Baltimore 18, Md. Home: 3831 Beech 
Ave., Baltimore 11, Md. (IG, SP) 

FISCHER, ELLIOTT F., (m) Sr. Dev. Engr., Special Projects Dept., 
Aerojet-General Corp., 410 No. Citrus, Covina, Calif. Home: 
34 E. Colorado Blvd., Arcadia, Calif. (LR, PC, HF, SR, SP) 

FISCHER, JOHN E., (m) Engr., JED, General Electric Co., Cincinnati, 
O. Home: 1903 Langdon Farm Rd. 5, Cincinnati, O. 

FISCHER, MELVIN M., (s) Carnegie Institute of Technology, Pitts- 
burgh, Pa. Home: 5446 Black St., Pittsburgh 6, Pa. 

FISCHER, ROGER W., (m) Group Supv., Missile Guidance Dept., Arma 
Div., American Bosch Arma Corp., Old Country Rd., Garden City, 
N. Y. Home: 23 Nelson, Farmingdale, N. Y. (IG, SP) 

FISCHER, THOMAS W., (s) University of Minnesota, Minneapolis, 
Minn. Home: 1421 Juliet Ave., St. Paul 5, Minn. (SP) 

FISER, RICHARD E., (s) Tri-State College, Angola, Ind. Home: 613 W. 
Pleasant, Angola, Ind. 

FISH, DONALD L., (s) New York University, University Heights, Bronx, 
N. Y. Home: 620 E. 20th St., New York 9, N. Y. (SR, SP) 


FISHBURNE, EDWARD STOKES, (m) Assoc. Scientist, Booz-Allen 
Applied Research Inc., 408 W. Main St., Fairborn, O. Home: 58 
Patterson Village, Dayton 29, O. : 

FISHER, CHARLES E., (m) Ordnance Engr., Military Products, Norris 
Thermador Corp., 5215 South Boyle Ave., Los Angeles 58, Calif. 
Home: 14046 La Barca Rd., La Mirada, Calif. (PC, SR) 

FISHER, EDWARD, (m) Res. Scientist, Lockheed Research Lab., Palo 
Alto, Calif. Home: 334 Cowper St., Palo Alto, Calif. 

FISHER, EDWIN N., (s) University of Nebraska, 501 So. 13th St., 
Apt. 107, Lincoln, Neb. Home: RFD #2, Belle Center, O. (IG, SP) 

FISHER, FENIMORE, (m) Chief, Product Engr., Instrument Division 
Plant #2, Thomas A. Edison Industries, 553 Eagle Rock Ave., 
Roseland, N. J. Home: 90 Ivy Lane, Englewood, N. J. (IG, SP) 

FISHER, JAMES H., (m) Sr. Staff Member, Electro-Optical Systems, 
Inc., 1001 E. Green St., Pasadena, Calif. Home: 881 10th St., 
Manhattan Beach, Calif. (LR, HF, SP) 

FISHER, JAY R., (s) Tri-State College, Angola, Ind. Home: 3920 Haver- 
hill Dr., Anderson, Ind. 

FISHER, MARSHALL H., (m) Librarian, Forrestal Research Center, 
Princeton University, Princeton, N. J. (IG, PC) 

FISHER, PAUL E., (m) Electro-Mech. Proj. Engr., Missile Systems 
Evaluation, Arma Division, American Bosch Arma Corp., Roose- 
velt Field, Garden City, L. I., N. Y. Home: 726 Densfield Rd., 
West Babylon, N. Y. (SR, SP) 

FISHER, WILLIAM T., (m) Operations Officer, Drone Systems Test 
Branch, Directorate of Aircraft Missile Test, AFMDC, Holloman 
AFB, N. Mex. Home: Box 47, High Rolls, N. Mex. (IG, SP) 

FISHMAN, BERNARD, (m) Assist. Mgr., Hydromech. Dept., Simmonds 
Aerocessories, Inc., 105 White Plains Rd., Tarrytown, N. Y. 
Home: 20 Stuyvesant Oval, New York 9, N. Y. (IG, LR) 


FISHMAN, MARVIN, (s) University of Hartford, Hartford, Conn. Home: 
53 Sequin Rd., W. Hartford 7, Conn. (PC, SR) 

FISHMAN, NORMAN, (m) Chemical Engr., Physical Sciences, Stan- 
ford Research Institute, Menlo Park, Calif. Home: 1160 Mayette 
Ave., San Jose 25, Calif. (PC, SR) 

FITTON, CLIFF E., JR., (m) Chief, Des. Engrng. Branch, Rocket 
Devel. Laboratories, Redstone Arsenal, Huntsville, Ala. Home: 
1105 Westmoreland Ave., Huntsville, Ala. (SR, SP) 


FITTON, GARY M., (s) Stevens Institute of Technology, Box 232, 
Stevens Tech, Hoboken, N. J. Home: Box 159, Princeton Ave., 
Laurelton, N. J. (IG, LR) 

FITZGERALD, JAMES W., (m) Product Mgr., Turborocket Powerplants, 
Marketing Division, Reaction Motors Div., Thiokol Chemical Corp., 
Ford Rd., Denville, N. J. Home: 11 Sunrise Dr., Morris Plains, 
N. J. (LR, SP) 

FITZGERALD, RICHARD JOHN, (s) University of Hartford, Hartford, 
Conn. Home: 151 Suffield St., Agawam, Mass. (IG, SP) 

FITZGERALD, WILLIAM H., (m) Eastern Regional Mgr., General Mills, 
Inc., 1300 Connecticut Ave., N.W., Washington 6, D. C. Home: 
2305 Bancroft PI. N.W., Washington 8, D. C. (IG, SP) 

FITZSIMMONS, ROBERT, (a) Engr., Systems Test Div., The Martin 
Company, Denver, Colo. Home: 4748 S. Irving, Littleton, Colo. 

FLACH, DONALD O., (m) Assist. Supvr., Engrng. Devel. Lab., Becco 
Chemical Div., Food Machinery and Chemical Corp., Station B, 
Buffalo 7, N. Y. Home: 78 Sedgemoor Crt., Williamsville 21, N. Y. 
(LR, PC) 

FLAHARTY, CLIFFORD L., (m) Sr. Electr. Engr., Ground Based Sys- 
tems Development, The Martin Company, P.O. Box 179, Denver 
1, Colo. Home: 2560 So. Marion, Denver 10, Colo. (IG, SP) 

FLAHERTY, WILLIAM J., (m) Sr. Engr., Aerojet Systems Div., Aerojet- 
General Corp., Azusa, Calif. Home: 4537 Belita Lane, La Canada, 
Calif. (LR, SR) 

FLANAGAN, GEORGE W., (m) Washington Representative, B. F. Good- 
rich Chemical Co., A Division of the B. F. Goodrich Co., 1112 
19th St., N. W., Washington 6, D. C. Home: 9810 Culver Court, 
Kensington, Md. (PC, SR) 

FLANAGAN, JAMES R., (m) Asst. Supvr., Combustion Devices, Rockets 
Division, Bell Aircraft Corp., Buffalo, N. Y. Home: 551 S. Transit 
St., Lockport, N. Y. (LR) 

FLANDERS, JAMES H., (m) Sr. Engr. “A”, Missile Systems Division, 
Raytheon Mfg. Co., Bedford, Mass. Home: 7 Buckingham PI., 
Cambridge 38, Mass. (IG, SP) 

FLANDRO, GARY A., (m) Aero. Engr., Aerodynamics, Sperry-Utah 
Engineering Laboratory, Div. Sperry Rand Corp., 322 North 21st 
West, Salt Lake City 16, Utah. Home: 96 E. 6700 So., Bountiful, 
Utah. (LR, SP) 

FLAX, ALEXANDER H., (m) V.P., Technical Operations, Cornell Aero- 
nautical Laboratory, Inc., 4455 Genesee St., Buffalo 21, N. Y. 
(SP) 

FLAX, LARRY, (s) Brooklyn College, Brooklyn, N. Y. Home: 211 East 
94th St., Brooklyn 12, N. Y. (IG, HF) 

FLECK, RONALD W., (s) Tri-State College, Angola, Ind. Home: 105 
23rd Ave., Angola, Ind. 

FLEE, CHARLES R., (s) Purdue University, W. Lafayette, Ind. Home: 
421 N. Colorado Ave., Indianapolis 1, Ind. (IG, SP) 

FLEIG, ALBERT J., JR., (s) Purdue University, Lafayette, Ind. Home: 
210 Bonnie Brae Ave., Rochester 18, N. Y. (HF, SP) 

FLEMING, FRANK, F., (m) Proj. Engr., Rocket Development Labora- 
tories, Redstone Arsenal, Huntsville, Ala. Home: 2801 Lafayette 
Rd., Huntsville, Ala. (SR, SP) 

FLEMING, PAUL W., (s) University of Oklahoma, Norman, Okla. 
Home: 1912 Karen Drive, Oklahoma City, Okla. (LR, SP) 
FLEMING, ROBERT M., (m) Dynamics Group Supvr., Engineering 
Section, Minneapolis-ioneywell Regulator Co., 1915 Armacost 
Ave., Los Angeles 25, Calif. Home: 714 Larch St., Inglewood, 

Calif. (IG, SP) 

FLEMING, WALTER J., JR., (m) Thermodynamics Engr., Lockheed 
Missile Systems Div., Sunnyvale, Calif. Home: 144 Emerson St., 
Palo Alto, Calif. (SR, SP) 

FLETCHER, DAVID A., (m) Head, Chemical Res. Dept., Grand Central 
Rocket Co., Box 111, Redlands, Calif. Home: Route 1, Box 573, 
Redlands, Calif. (PC, SR) 

FLETCHER, EDWARD A., (m) Head, Propellant Chem. Sec., Prop. 
Chem. Div., NACA, 21000 Brookpark, Cleveland 11, O. Home: 
3620 W. 212th St., Cleveland 26, O. (LR, PC) 

FLETCHER, DR. JAMES C., (m) Director, Space Technology Labora- 
tories, Division of The Ramo-Wooldridge Corporation, 5760 Arbor 
Vitae, Los Angeles 45, Calif. Home: 4119 Fairway Blivd., Los 
Angeles 43, Calif. 

FLICKINGER BRIG. GEN. DON D., (m) Director, Life Sciences, Hq. 
Air Res. & Dev. Command, USAF, Andrews AFB, Washington 25, 
D. C. Home: 3701 Connecticut Ave., N. W. Washington 8, D. C. 
(HF, SP) 

FLINN, JOHN W., (m) Scientific Officer, Propellant Manufacturing 
Group, Explosives Wing, Canadian Armament Research and 
Development Establishment, P.O. Box 1472, Quebec City, P. Q., 
Canada. Home 1641 Chemin Gomin, Sillery, Quebec 6, P. Q., 
Canada. (PC, SR) 

FLINN, WALTER L., JR., (m) Staff Director, Vickers, Inc., Div. of 
Sperry-Rand Corp., 624 Wyatt Bivd., Washington, D. C. Home: 
407 Valley Lane, Falls Church, Va. 

FLINT, LT. COL., CECIL R., (m) A. F. Rep., Propulsion Wind Tunnels, 
DCS/Operations, Arnold Engrng. Development Center, Tulla- 
homa, Tenn. Home: 1203 Fawn St., Tullahoma, Tenn. (LR, PC) 

FLINT, FRED W., (m) Electronic Specialist, The Martin Company, Bal- 

timore 3, Md. Home: P.O. Box #172, Holloman ADC, N. Mex. 

(IG, SP) 
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FLINT, CAPT. WALTER H., (m) USAF, Department of Marine Engrng., 
U. S. Naval Academy, Annapolis, Md. (IG, SP) 

FLOGAUS, WILLIAM S., (m) Service Engr., Sundstrand Aviation Serv. 
Corp., Sundstrand Machine Tool Co., 2421 Eleventh St., Rock- 
ford, Ill. (LR, SP) 

FLOOD, ARTHUR F., (m) Executive Vice President & Comptroller, 
Fairchild Engine & Airplane Corp., Box 770, Hagerstown, Md. 
Home: 519 Gordon Circle, Hagerstown, Md. 

FLORENCE, GERALD A,., (s) Northwestern University, Evanston, III. 
Home: 4850 W. Fletcher St., Chicago 41, Ill. 

FLORES, THOMAS WM., (s) University of Washington, Seattle, Wash- 
ington. Home: 5112 Brighton St., Seattle 18, Wash. 

FLORMAN, IRVING S., (m) Sr. Res. Engr., Advanced Design, Rocket- 
dyne, A Division of North American Aviation, Inc., 6633 Canoga 
Ave., Canoga Park, Calif. Home: 22832 Strathern St., Canoga 
Park, Calif. (LR, SR) ~ 

FLOSS, JOSEF GEORG, (m) Chem., Temple Institute, Philadelphia, 
Pa. Home: 313 Manheim St., Philadelphia, Pa. 

FLOYD, JOY L., (s) University of Florida, Gainesville, Fla. Home: 
741 S. W. 2 Ave., Gainesville, Fla. (IG, SP) 

FLYNN, BRIAN J., (s) Boston University College, Commonwealth Ave., 
Boston, Mass. Home: 8 Farrington St., Arlington 24, Mass. 
(LR, SP) 

FLYNT, JEROME D., (m) Tech. Liaison Rep., C. T. L., Inc., P.O. Box 
227, Cincinnati 15, O. Home: 3419 Belitone Ave., Cincinnati 11, 
O. (SR, SP) 

FOA, JOSEPH V., (m) Prof., Aero. Engrng., Rensselaer Polytechnic 
Institute, Troy, N. Y. Home: 33 Point View, Troy, N. Y. 

FOERSTER, WILBERT G., (s) 2 AEMS, U.S.A.F., Box 96, Hunter AFB, 
Ga. Home: Rt. #1, Box 199, Elkhart Lake, Wisc. (IG, SP) 

FOERSTER, WILLIAM K., (s) Brooklyn Polytechnic Institute, Brooklyn, 
N. Y. Home: 91-09 69 Ave., Forest Hills 75, N. Y. (RJ, SP) 

FOGEL, IRVIN N., (a) Industrial Engn., Lockheed Missile Systems 
Div., 7701 Woodley Ave., Van Nuys, Calif. Home: 8445 Etiwanda 
Ave., Northridge, Calif. 

FOGEL, JERRY S., (s) Draftsman, Farnsworth Elec. Co., Ft. Wayne, 
Ind. Home: 9314 Home Ave., Ft. Wayne, Ind. (LR, SP) 

FOGEL, LAWRENCE, J., (m) Head, Reliability Group, Convair, A Divi- 
sion of General Dynamics Corp., San Diego 12, Calif. Home: 
3416 Buena Vista, San Diego 9, Calif. (HF, SP) 

FOGLIA, SILVINO R., (s) University of Cincinnati, Cincinnati 21, O. 
Home: 2728 Digby Ave., Cincinnati 20. O. (PC, SP) 

FOKKINGA, GERARD Y., (m) Chief Engr., Free Flight Model Res., 
National Aeronautical Research Institute, 145 Sloterweg, Amster- 
dam, Holland. Home: 6 Boranse Nassaulaan, Amsterdam, Holl. 

FOLDS, LOU, (a) Folds Ice Skating Studio, 1029 S. Wabash Ave., 
Chicago 5, Ill. (PC, SP) 

FOLEY, LT. COLONEL JAMES E., (m) USAF, Chief, Supporting Sys- 
tems Branch, Hq. Air Defense Command, Box 8, Hq., ADC, ENT 
AFB, Colorado Springs, Colo. Home 6419 N. Smedley St., Phila- 
delphia 26, Pa. (HF, SP) 

FOLKERTS, KEITH D., (m) Proj. Mgr., Aerojet-General Corp., 410 
No. Citrus Ave., Covina, Calif. Home: 1141 Cedarbrook W., 
Covina, Calif. (LR, SP) 

FOLLONI, JOHN R., JR., (s) Boston University, Boston 15, Mass. 
Home: 61 Wall St., Bridgewater, Mass. (IG, SP) 

FOLSOM, RICHARD G., (m) Pres., Rensselaer Polytechnic Institute, 
Troy, N. Y. Home: 10 Eaton Rd., Troy, N. Y. 

FONG, HENRY S., (m) Devel. Engr., Solid Engrng. Dept., Aerojet- 
General Corp., Sacramento, Calif. Home: 1564 49th St., Sacra- 
mento 19, Calif. (PC, SR) 

FONG, MICHAEL C., (m) Res. Assoc., Rocket Laboratory, Dept. of 
Aero Engr., The Ohio State University, Columbus 10. O. Home: 
104 E. Frambes Ave., Columbus 1, O. (PC) 

FONS, PHILLIP CORRIGAN, (m) Supervisor, Engrng. Test Section, 
Santa Susana, Rocketdyne, A Division of North American Avia- 
tion, Inc., 6633 Canoga Ave., Canoga Park, Calif. Home: 5209 
Alhambra Dr., Woodland Hills, Calif. (LR, SP) 

FORBES, FORREST S., (m) Sr. Proj. Engr., Propulsion Laboratory, 
Wright Air Development Center, W-PAFB, O. Home: 819 Green 
Mount Bivd., Dayton 19, O. (PC) 

FORBES, GEORGE F., (m) Sr. Engr., Computers, Litton Industries, 336 
North Foothill Rd., Beverly Hills, Calif. Home: 10117 Bartee Ave., 
Pacoima, Calif. (IG, SP) 

FORD, DOUGLAS G., (s) Univ. of Oklahoma, Norman, Okla. Home: 
913% So. Jenkins, Norman, Okla. 

FORD, FRANK J., (s) Academy of Aeronautics, LaGuardia Airport, 
Flushing, N. Y. Home: 2538 Hering Ave., New York 69, N. Y. 
(RJ, SP) 

FORD, JAMES A., (m) Staff Engr., McCormick-Selph Associates, 1101 
Florida S. E., Albuquerque, N. Mex. (PC, SR) 

FORD, JOHN P., (m) Sr. Res. Engr., 596-91, Rocketdyne, A Division 
of North American Aviation, Inc., 6633 Canoga Ave., Canoga 
Park, Calif. Home: 6536 Ponce Ave., Canoga Park, Calif. (IG, SP) 

FORD, RALPH M., (s) Alabama Polytechnic Institute, Auburn, Ala. 
Home: Station Three, Tuscaloosa, Ala. (IG, SP) 

FORD, RICHARD W., (m) General Foreman, Area “‘C’’ Test Ops. Sec- 
tion, Rocket Engine Test Lab., Edwards AFB, Edwards, Calif. 
Home: P.O. Box 368, Boron, Calif. (LR, PC) 
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FORDE, JUDITH M., (s) University of Michigan, Ann Arbor, Mich, 
Home: 27739 Southpointe, Grosse Ile, Mich. 

FORDYCE, SAMUEL W., (m) Proj. Engr., Electronics & Avionics, Emer- 
son Electric Co., 8100 W. Florissant, St. Louis 21, Mo. Home: 
Rt. 2, Box 626, Florissant, Mo. (IG, SP) 

FORE, WALLACE E. (m), Plant Engr., North American Aviation, Inc., 
5701 Imperial Highway, Los Angeles, Calif. Home: 5716 Murietta 
Ave., Van Nuys, Calif. (LR, SP) 

FORK, FRANK W., (a) Mgr., Q-Floor Electrical Marketing, H. H. Rob- 
ertson Co., 2400 Farmers Bank Blidg., Pittsburgh 22, Pa. Home: 
2117 Harbor St., Pittsburgh 12, Pa. (HF,- SP) 

FORMAN, LOUIS B., (m) Assist. Chief Engr., Missile Division, Chrysier 
Corporation, P.O. Box 2628, Detroit 31, Mich. Home: 13143 
Kingston, Huntington Woods, Mich. (IG, SP) 

FORMAN, WILLIAM B., (m) Assist. Director, Apparatus Res. and 
Devel., Apparatus and Optical Div., Eastman Kodak Company, 
400 Plymouth Ave. No., Rochester 4, N. Y. Home: 461 Bonnie 
Brae, Rochester 17, N. Y. (IG, SP) 


FORRETTE, ROBERT E. (m) Aero. Res. Engr., Lewis Flight Propulsion 
Lab., NACA, 21000 Brookpark Rd., Cleveland, O. Home: 5273 
Big Creek Pkwy., Parma, O. 

FORSBERG, CARL A., (s) Parks College of Technology, East St. Lou's, 
Ill. Home: P. O. Box 415, Montauk, L. I., N. Y. (RJ, SP) 

FORSLUND, GERALD M., JR., (m) Engr. Res., Devel. Prop. Field Lal., 
Rocketdyne, Div. of North American Aviation, Inc., Canoga Ave., 
Canoga Park, Calif. Home: 5067 Topanga Cyn., Woodland Hillis, 
Calif. (LR, SP) 

FORST, WENDELL, (m) Assist. Prof. of Chemistry, Laval University, 
Bivd. de l’Entente, Quebec City, Quebec, Canada. Home: 69 
Pierre Maufay, Quebec City, Quebec, Canada. (PC) 

FORTINI, ANTHONY, (m) Aero. Res. Scientist, Propulsion Chemistry 
Division, Lewis Flight Prop. Laboratory, NACA, Cleveland 35, 9. 
Home: 3903 W. 162 St., Cleveland 11, O. (LR, PC) 

FORTUNA, ANTHONY F., (a) Mgr., Quality Control Eng. Test. Fac., 
Quality Control, Radioplane Co., Division of Northrop Aircrafi, 
Inc., 8000 Woodley Ave., Van Nuys, Calif. Home: 10731 Haskell 
Ave., Granada Hills, Calif. (LR, SR) 

FORTUNE, CAPTAIN WILLIAM C., (m) U.S.N., Ass’t Buyer General 
Rep., 400 Douglas St., El Segundo, Calif. Home: 2211 Maravilla 
Dr., Hollywood 28, Calif. (PC) 

FOSDICK, GEORGE E., (m) Aerodynamics Group Engr., New Design 
Dept., The Martin Co., Baltimore 3, Md. Home: 4243 Darleigh 
Rd., Baltimore 6, Md. (SP) 

FOSHAG, FREDERICK C., (m) Proj. Engr., MOSD, General Electric 
Co., 3750 “D” St., Philadelphia 24, Pa. Home: 1009 Church Rd., 
Oreland, Pa. (SP) 

FOSLER, EDWARD A., (m) Quality Control Engrng., Missile Division, 
Chrysler Corp., Detroit, Mich. Home: 2206 John B, Warren, Mich. 

FOSS, ARNOLD W., (m) Assoc. Engr., Power Plant Grp. Missiles Div., 
Calif. Home: 4439 Grandview Blvd., Los Angeles 66, Calif. 
(PC, SP) 

FOSS, CLIFTON T., (m) V. P., American Bosch Arma Corporation, 
320 Fulton Ave., Hempstead, N. Y. Home: Pheasant Lane, 
Greenwich, Conn. 

FOSTER, R. BRUCE, (m) Chief Application Engr., Sundstrand-Turbo, 
Sundstrand Machine Tool Co., 2480 W. 70th Ave., Denver 21, 
Colo. Home: 14180 Crabapple Rd., Golden, Colo. (LR, SP) 

FOSTER, RICHARD M., (m) Sr. Proj. Engr., Test Engineering Branch, 
Directorate of Missile Captive Test, Box 0-79, Edwards A. F. B., 
Calif. Home: 25 Circle Drive, Apt. 1, Edwards, Calif. (LR, SP) 

FOSTER, RICHARD W., (a) Purdue University, West Lafayette, Ind. 
Home: Box 828, Poughkeepsie, N. Y. (HF, SR) 

FOSTER, ROBERT G., (s) Virginia Polytechnic Institute, Blacksburg, 
Va. Home: 975 Spratt Ave., Idaho Falls, Idaho. 

FOSTER, THEODORE D., (m) Instructor, University of Colorado, 
Boulder, Colo. Home: 876 Standish Ave., Westfield, N. J. (SP) 

FOSTER, VICTOR W., (m) Staff Member, Nuclear Division, Los Alamos 
Scientific Laboratory, Box 1663, Los Alamos, N. Mex. Home: 
1023 Opal St., Los Alamos, N. Mex. (LR, SP) 

FOTI, JAMES J., (m) Service Engr., The Martin Company, Baltimore 
2, Md. Home: 2729 Inglewood Ave., Baltimore 14, Md. (LR, PC) 

FOWLER, JOSEPH M., (s) Research Assistant, Jet Propulsion Center, 
Purdue University, West Lafayette, Ind. Home: 12-10 Ross Ade 
Dr., W. Lafayette, Ind. (PC, SR) 

FOWLER, ROY G., (m) Design Specialist, Aerodynamics Group, Con- 
vair, A Division of General Dynamics Corp., San Diego, Calif. 
Home: 2736 Azalea Dr., San Diego 6, Calif. (IG, SP) 


FOX, ARTHUR G., (m) Design, Layout Draftsman, Atlantic Design Co., 
796 Broad St., Newark 2, N. J. Home: 600 Broad St., Newark 2, 
N. J. (LR, SP) 
FOX, AUGUSTUS H., (m) Prof., Mathematics, Union College, Schenec- 
tady, N. Y. Home: 1125 Oxford Pl., Schenectady 8, N. Y. (SP) 
FOX, FREDERICK K., (m) Stress Analyst “‘A’, Structures Staff (Eng.), 
Boeing Airplane Co., Wichita, Kans. Home: 228 So. Kansas, 
Wichita 7, Kans. (SP) 

FOX, H. M., (m) Mgr. Rocket Prop. Sec., Phillips Petroleum Co., 
Bartesville, Okla. Home: 3305 S. E. Kentucky, Bartesville, Okla. 
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FOX, MAURICE W., (m) Lead Weapon System Engr., Chance Vought 
Aircraft, Inc., Section 52200, Dallas, Tex. Home: 1021 Mitchell 
Dr., Irvine, Tex. (IG, SP) 

FOX, NELSON S., (m) Chief, Equipment Engineering Br., Electronic 
Warfare Div., WSSA, White Sands Missile Range, N. Mex. Home: 
424 Townsend Terrace, Las Cruces, N. Mex. (IG, SP) 

FOX, ZOLA, (m) Supvr., Components Dept., Reaction Motors Div., 
Thiokol Chemical Corp., Denville, N. J. Home: 36 Brentwood 
Dr., Verona, N. J. (LR, PC) 

FRADIN, SAMUEL, (m) Megr., Structures Dept., Miller Research 
Laboratories, 2832 Maisel St., Baltimore 30, Md. Home: 5514 
Belle Ave., Baltimore 7, Md. (HF, SP) 

FRAENKEL, STEPHEN J., (m) Director of Res. and Devel., Railway 
Equipment, Standard Rwy. Eqt. Mfg. Co., 310 S. Michigan Ave., 
Chicago 4, III. Home: 328 Oak Circle, Wilmette, III. (SR, SP) 

FRAILEY, JACK H., (m) Mgr., Missiles Systems, Airborne Systems 
Dept., Radio Corp. of America, 225 Crescent St., Waltham, Mass. 
Home: 9 Martha’s Pt. Rd., Concord, Mass. (IG, SP) 


FRALLIC, ANDREW R., (m) Facilities Specialist, FPLD, General 
Electric Co., Cincinnati 15, O. Home: 2404 Hill Ave., Middletown, 
O. (IG, SP) 

FRAMAN, ELLIOT P., (m) Develop. Engr., Prelim. Design, Jet Propul- 
sion Laboratory, CIT, 4800 Oak Grove Dr., Pasadena 3, Calif. 
Home: 1706 Fair Oaks Ave., So. Pasadena, Calif. (SR, SP) 

FRAME, J. LEONARD, (m) Pres., FiuiDyne Engineering Corporation, 
5740 Wayzata Blivd., Minneapolis 16, Minn. Home: 4912 St. 
Croix Ave., Minneapolis 22, Minn. (RJ, SP) 

FRANCAIS, RICHARD K., (m) Res. Specialist, Rocketdyne, A Division 
of North American Aviation, Inc., 6633 Canoga Ave., Canoga 
Park, Calif. Home: 5816 Ranchito, Van Nuys, Calif. (LR, SR) 

FRANCIS H. E., (m) Sr. Staff Engr., Chandler-Evans, Div. of Pratt & 
Whitney Co., Inc., Charter Oak Blvd., West Hartford, Conn. 

FRANCIS, IVAN M., (m) Proj. Engr., Power Plant & Mech. Des., Mis- 
sile Division, Chrysler Corp., Redstone Arsenal, Huntsville, Ala. 
Home: 443 Newman, Huntsville, Ala. (PC, SP) 

FRANCIS, JOSEPH L., (s) University of Detroit, Detroit 21, Mich. 
Home: 4166 Beaconsfield, Detroit 24, Mich. 

FRANCIS, THOMAS F., (m) Engrng. Flight Test, North American 
Aviation, Inc., L. A. International Airport, Los Angeles 45, Calif. 
Home: 4703 N. Levelside Ave., Lakewood, Calif. (PC, SP) 

FRANCIS, WILBUR LEON, (m) Devel. Engr., Marquardt Aircraft Co., 
16555 Saticoy St., Van Nuys, Calif. Home: 23033 Cohasset St., 
Canoga Park, Calif. 

FRANCISCO, EDWARD E., JR., (m) Potter Aeronautical Co., Inc., Tuc- 
son, Ariz. Home: 2726 Exeter Dr., Tucson, Ariz. (IG, SP) 

FRANCISCO, ROBERT LYNN, (m) Mgr., MOSD, General Electric Co., 
3198 Chestnut St., Rm. 6657, Philadelphia, Pa. 

FRANGOS, GEORGE E., (s) Drexel Institute of Technology, Philadel- 
phia, Pa. Home: 800 South Ponca St., Baltimore 24, Md. 

FRANGOS, THOMAS F., (m) Union Carbide International, 30 E. 42nd 
St., New York 17, N. Y. Home: Gregory Rd., Cos Cob, Green- 
wich, Conn. (PC, SR) 

FRANK, ANTHONY J., (m) Structures Engr., The Grumman Aircraft 
Engineering Corp., Bethpage, N. Y. Home: 167-11-67 Ave., Flush- 
ing, N. Y. 

FRANK, HAROLD R., (m) Pres. and Gen. Mgr., Applied Magnetics 
Corporation, P.O. Box 425, Goleta, Calif. Home: 2531 Modoc Rd., 
Santa Barbara, Calif. (IG, SP) 

FRANK, JOHN E., (m) Sr. Engr.-1, Instrumentation, Test Department, 
Reaction Motors Div., Thiokol Chemical Corp., 100 Ford Rd., 
Denville, N. J. Home: 10 Cross St., Dover, N. J. (IG, LR) 

FRANKEL, HENRY, (s) Teaching Asst., Dept. of Chemistry, Lehigh 
University, Bethlehem, Pa. Home: 500 West 177th St., New 
York 33, N. Y. (IG, PC) 

FRANKLIN, B. R., (m) Flight Test Engr., Lockheed Missiles Systems 
Div., Box 4097, Patrick AFB, Fla. Home: Rt. 4, Box 650 L, 
Cocoa Beach, Fla. 

FRANKLIN, INGEBORG E., (a) North Miami Beach Yacht Basin, Mi- 
ami, Fla. Home: P.O. Box 454, North Miami Beach 62, Fla. 
(PC, SP) 

FRANKLIN, JIM M., (m) Electro-Mech. Package Des. Engr., Fenwal, 
Inc., 32 Pleasant St., Ashland, Mass. Home: 31 Eden Rd., 
Framingham, Mass. (HF, SP) 

FRANKLIN, PAUL E., (m) Research Engineer, Pilotless Aircraft Div., 
Boeing Airplane Company, Box 3107, Seattle 14, Wash. Home: 
1238 SW 149th, Seattle 66, Wash. (IG, HF) 

FRANKLIN, WILLIAM S., (m) Ceramic Engr., Electron Tube Division, 
Sperry Gyroscope Co., Lake Success, L. I., N. Y. Home: 70-07 
26ist St., Glen Oaks, L. I., N. Y. (HF, SP) 

FRANKS, DONALD E., (s) Texas A&M, College Station, Tex. Home: 
421 So. Winnetka, Dallas 8, Tex. (LR, SP) 

FRANKS, EDWARD, (a) Megr., Personnel & Salary Administration, 
Chrysler Corp., Missile Div., P.O. Box 2628, Detroit 31, Mich. 
Home: 309 Ridgemont Rd., Grosse Pointe Farms, Mich. 

FRANSON, KARL D., (m) Ass’t Engr., Armour Research Foundation, 
Technology Center, Chicago, III. Home: 3322 Clinton Ave., 
Berwyn, Ill. 
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FRANTZ, GERALD E., (s) Engr., Aerodynamic Research and Develop- 
ment, North American Aviation, Inc., 4300 East Fifth Ave., 
Columbus 16, O. Home: 2872 Sherwood Rd., Columbus 9, O. 
(HF, SP) 

FRANZEL, ROBERT T., (m) Engr., Pilotless Aircraft Division, Boeing 
Airplane Co., Seattle Wash. Home: 7705 S.E. 22nd, Mercer 
Island, Wash. (SP) 

FRASHER, CARL L., (m) Test Engr., Sycamore Test Site, Convair- 
Astronautics, Div. of General Dynamics Corp., Miramar, Calif. 
Home: 3641 Atlas, San Diego, Calif. (LR, PC) 


FRAVER, WILLIAM C., (s) Assoc. Engr., Missiles Division, Douglas Air- 
craft Co., 3000 Ocean Park Blvd., Santa Monica, Calif. Home: 
Apt. 7, 2412 Federal Ave., W. Los Angeles 64, Calif. (HF, SP) 

FRAZEE, RICHARD P., (m) Director of Customer Relations, Reaction 
Motors Div., Thiokol Chemical Corp., Ford Road, Denville, N. J. 
(LR, SP) 

FRAZIER, ROBERT J., (a) Airframe Dept., Douglas Aircraft Co., Inc. 
3855 Lakewood Bivd., Long Beach, Calif. Home: 5625 Campo 
Walk, Long Beach 3, Calif. 

FRAZITT, FRANK M., (m) Instrumentation Engr., Lockheed Missile 
Systems Division, Bldg. 204, Palo Alto, Calif. Home: 524 Kendal 
Ave., Palo Alto, Calif. (IG, SP) 

FREAR, GEORGE L., (a) Assist. Mgr., Product Devel., Nitrogen Divi- 
sion, Allied Chemical Corp., 40 Rector St., New York 6, N. Y. 
Home: Old Amwell Rd., Neshanic, N. J. (PC) 

FREDETTE, RAYMOND E., (m) Prelim. Des. Engr., Missile Des. Sect., 
WADC, Dayton, O. Home: 4707 Rittenhouse Dr., Dayton 24, O. 
(SP) 

FREDHOLD, ALLAN B., (m) Gen. Mgr., General Logistics Div. of Aero- 
quip Corp., 990 So. Fair Oaks, Pasadena, Calif. Home: 801 
Amherst Dr., Burbank, Calif. (IG) 

FREDLUND, NORTON, (m) Res. Engr., Rocketdyne, A Division of 
North American Aviation, Inc., 6633 Canoga Ave., Canoga Park, 
Calif. Home: 8000 Aura Ave., Reseda, Calif. (PC) 

FREDRICKSON, HENRY A., (m) Group Leader, Field Operation, 
Engrng. Dept., Rocketdyne, A Division of North American Avia- 
tion, Inc., 6633 Canoga Ave., Canoga Park, Calif. Home: 19044 
Santa Rita, Tarzana, Calif. (LR) 

FREE, BERNARD A., (m) Tech. Engr., FPLD, General Electric Co., 
Lockland Highway, Cincinnati 15, O. Home: 8040 Montgomery 
Rd., Cincinnati 36, O. (PC, SR) 

FREEDMAN, TOBY, (m) Flight Surgeon, Medical Dept., North Ameri- 
can Aviation, Inc., Los Angeles 45, Calif. Home: 826 Bienveneda, 
Pacific Palisades, Calif. (HF, SP) 

FREELAND, JOSEPH C., (m) Vanguard Operations Grp., Prop. Head, 
Naval Research Laboratory, Washington 25, D. C. Home: 1597 
Lee Ave., Eau Gallie, Fla. (LR, PC) 

FREEMAN, GEORGE L., (s) Dynamics Section, Engr. Dept., Sikorsky 
Aircraft, South Ave., Bridgeport, Conn. Home: Hermit Lane, 
Westport, Conn. (SR, SP) 

FREEMAN, HERBERT (m) Engrng. Dept. Head, Sperry Gyroscope Co., 
Div. of Sperry-Rand Corp., Great Neck, L. I., N. Y. 

FREEMAN, HOWARD E., (a) Treas. and Products Mgr., Traid Corp., 
17136 Ventura Blvd., Encino, Calif. Home: 4734 Alonzo Ave., 
Encino, Calif. 

FREEMAN, RICHARD J., (s) Fredricton High School, Fredricton, N. B., 
Canada. Home: 676 Palmer St., Fredricton, N. B., Canada. 
(LR, PC) 

FREEMAN, RICHARD W., JR., (2) Wind Tunnel Engr., Naval Super- 
sonic Laboratory, Massachusetts Institute of Technology, 560 
Memorial Drive, Cambridge, Mass. Home: 14 Franklin Rd., Win- 
chester, Mass. 

FREEMAN, ROBERT R., (a) Mgr., Arc Cast Molybdenum Deut., Climax 
Molybdenum Co., 500 Fifth Ave., New York 36, N. Y. Home: 
4 Redmond Dr., Madison, N. J. (RJ, SR) 

FREEMAN, WILLIAM B., (m) Manager of Development Engrng., Temco 
Aircraft Corp., P.O. Box 6191, Dallas, Tex. Home: 10247 Rosser 
Rd., Dallas 29, Tex. 

FREEMAN, MAJOR WILLIAM T., JR., (m) Grp. Plans and Training 
Officer, 701st T. M. Wg., USAF, 587th Tactical Missile Grp., 
APO 130, N. Y. Home: 2119 E. State St., Rockford, Ill. (IG, SP) 

FREITAG, COMDR. ROBERT F., (m) USN, Director of Range Planning 
and Devel., Naval Air Missile Test Center, Pacific Missile Range, 
Point Mugu, Calif. Home: 195 Dean Court, Ventura, Calif. 
(IG, SP) 

FREMED, RAYMOND F., (a) Assoc. Editor, Engineering Practice, 
“Chemical Engineering’’ McGraw-Hill Publishing Co., 330 W. 
42nd St., New York 36, N. Y. Home: 33-33 Mott Ave., Far 
Rockaway 91, N. Y. (PC) 

FRENCH, CHARLES E., (m) Supvr., Aerodynamic Proj., Engrng. Dept., 
North American Aviation, Inc., International Airport, Los Angeles, 
Calif. Home: 26736 Westvale Rd., Rolling Hills, Calif. (RJ, SP) 

FRENCH, EDWARD P., (m) Group Engr., Development, Powerplants 
Subdiv., Marquardt Aircraft Co., 16555 Saticoy, Van Nuys, Calif. 
Home 16714 Tulsa St., Granada Hills, Calif. (PC, RJ) 

FRENCH, G. THOMAS, (m) Mgr., Plant and Equipment Engrng., Rock- 
ets Div., Bell Aircraft Corp., P.O. Box 1, Buffalo 5, N. Y. Home: 
165 N. Ellicott St., Williamsville 21, N. Y. 
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FRENCH, J. BARRY, (s) Institute of Aerophysics, University of Tor- 
onto, Toronto, Ont., Canada. Home: 20 Eringate Drive, P. O. 
“S” Toronto 18, Ont. (LR, SP) 

FRENCH, JAMES E., (s) Vanderbilt University, Nashville, Tenn. Home: 
1603 Club View Dr., Huntsville, Ala. (HF, SP) 

FRENCH, JAMES R., JR., (s) Massachusetts Institute of Technology, 
Cambridge 29, Mass. Home: Box 3478, Amarillo, Tex. (LR, SP) 

FREUDENTHAL, LOUIS E., (a) Freudenthal Farms Co., Inc., Masonic 
Temple Bidg., Las Cruces, N. Mex. Home: 539 W. Las Cruces 
Ave., Las Cruces, N. Mex. (SP) 

FREUND, CARL E., (m) Des Checker, Rockets Div., Bell Aircraft Corp., 
Box 1, Buffalo, N.Y. Home: 163 Renwood Ave., Kenmore 17, N.Y. 

FREVERT, GRAHAM C., (m) Engr., Propulsion Dept., The Martin Co., 
Denver, Colo. Home: 4535 S. Pearl St., Englewood, Colo. 
(LR, SR) 

FREY, DONALD NELSON, (m) Exec. Engr., Car Products Engrng., 
Ford Div., Ford Motor Company, 20000 Rotunda Drive, Dearborn, 
Mich. Home: 586 Fairfax Road, Birmingham, Mich. (SR, SP) 

FREYTAG, PHILIP C., (m) Sr. Engr., Aircraft, The Martin Co., P.O. 
Box 179, Denver, Colo. Home: 5310 Garrison, Arvada, Colo. 

FRIANT, CHARLES W., (s) Virginia Polytechnic Institute, Blacksburg, 
Va., Home: 5961 S. W. 85 St., South Miami, Fla. (SR, SP) 

FRIANT, DAVID, R., (m) Engr., Ingersoll-Rand Company, Painted Post, 
N. Y. Home: Imperial Club, Painted Post, N. Y. 

FRICK, LEE RHINE T., (s) Wayne State University, Detroit 2, Mich. 
Home: 9951 Chatham, Detroit 39, Mich. (LR, PC) 

FRIDELL, ROLAND, (m) Sr. Specialist, Government Relations, Inter- 
national General Electric Co., 777 14th St., N. W., Washington 2, 
D. C. Home: 708 Hobbs Dr., Silver Spring, Md. 

FRIED, ERWIN, (m) Engr., General Engrng. Laboratory, General Elec- 
tric Co., 1 River Rd., Schenectady 5, N. Y. Home: 2237 Van 
Rensselaer Dr., Schenectady 9, N. Y. (PC, RJ) 

FRIED, STANLEY H., (m) Devel. Engr., Solid Rocket Plant, Aerojet 
General Corp., P.O. Box 1168, Sacramento, Calif. Home: 2529 
Greenwood Ave., Sacramento, Calif. (SR, SP) 

FRIEDENTHAL, HANS L., (a) Personnel Administrator, Rocketdyne, 
A Div. of North American Aviation, Inc., 6633 Canoga Avenue, 
Canoga Park, Calif., Home: 20300 Enadia Way, Canoga Park, 
Calif. 

FRIEDMAN, GEORGE J. (m) Staff Engr., Subsystems, Servomechan- 
isms, Inc., 12500 Aviation, Hawthorne, Calif., Home: 309 Isis, 
Hawthorne, Calif. (IG, HF, SP) 

FRIEDMAN, HERBERT, (m) Head, Electron-Optics Branch, Naval Re- 
search Laboratory, Washington 25, D. C. Home: 2643 N. Upshur 
St., Arlington 7, Va. (IG, SP) 

FRIEDMAN, JOSEPH, (m) Chief Tech. Engr., Powerplants Subdivision, 
Marquardt Aircraft Co., 16555 Saticoy St., Van Nuys, Calif. 
Home: 4841 Alonzo Ave., Encino, Calif. (PC, RJ) 

FRIEDMAN, MORTON L., (s) College of the City of New York, New 
York, N. Y. Home: 2046 70th St., Brooklyn 4, N. Y. (IG, SR) 
FRIEDMAN, NATHANIEL, (s) University of Michigan, Ann Arbor, Mich. 

Home: 504 Benjamin, Ann Arbor, Mich. (IG, SP) 

FRIEDMAN, RAYMOND, (m) Head, Kinetics & Combustion Group, 
Atlantic Research Corporation, 901 N. Columbus St., Alexandria, 
Va. Home: 2621 N. Van Dorn St., Alexandria, Va. (PC, SP) 

FRIEDMAN, ROBERT, (m) Aero. Res. Scientist, Jet Engine Combustion 
Branch, Lewis Flight Propulsion Laboratory, NACA, 21000 Brook- 
park Rd., Cleveland 11, O. Home: 2019 Russell Ave., Parma 34, 
O. (PC, RJ) 

FRIEDMAN, RONALD I., (a) Engr., Training Program, Bendix Products 
Div., Bendix Aviation Corp., 400 S. Bieger, Mishawaka, Ind. 
Home: 139 W. Mish ka, Mish ka, Ind. 

FRIEDRICH, DR. HANS R., (m) Assist. Chief Engr., Devel., Engrng. 
Dept., Convair-Astronautics, A Division of General Dynamics 
Corp., Kearny Mesa Villa Rd., San Diego, Calif. Home: 4615 
Patricia Place, San Diego 15, Calif. (IG, LR) 

FRIEND, JAMES L., JR., (m) Prelim. Engr., North American Aviation, 
Inc., 12214 Lakewood Bivd., Downey, Calif., Home: 9602 Ras- 
com St., Rivera, Calif. 

FRIEND, WALTER F., (m) Nuclear Engrng. Consultant, Ebasco Serv- 
ices, Inc., 2 Rector St., New York 6, N. Y. Home: 470 West 
24th St., New York 11, N. Y. (PC, SP) 

FRIESECKE, BERNARD P., (s) Boston University, Boston, Mass. Home: 
42 Gordon Terr., Belmont 78, Mass. (IG, SP) 

FRISBIE, JAMES H., (m) Chief, Communications & Transportation, 
The Martin Company, P.O. Box 179, Denver 1, Colo. Home: 
2803 So. Zenobia, Denver 19, Colo. (LR, SP) 

FRISCH, JOHN A., (a) Tech. Aide, Switching Systems Devel., Bell 
Telephone Laboratories, Inc., 463 West St., New York 14, N. Y. 
Home: 111-44 133rd St., S. Ozone Pk. 20, N. Y. 

FRITZ, ALFRED (a) Deutsches Raketen-und Raumfahrt , Rein- 
sburgstrasse 54, Stuttgart, W. Germany. Home: Stuttgart-Bad 
Cannstatt, Memmingerstrasse 7, W. Germany. (IG, SP) 

FRITZ, ROBERT M., (m) Mgr., Marketing, MOSD, General Electric Co., 
3198 Chestnut St., Philadelphia 4, Pa. Home: 303 Strathmore 
Dr., Rosemont, Pa. (HF, SP) 

FRITZ, WILLIAM C., (m) Electronics Tech., Bell Aircraft Corp., Box 
391, Holloman Air Dev. Center, Holloman AFB, N. M. Home: 
1604 Hawaii Ave., Alamogordo, N. M. (IG, SP) 4 
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FRITZLEN, GLENN A., (m) Tech. Director, Devel. and Tech. Ser., 
Haynes Stellite Co., Division of Union Carbide Corp., 745 S. 
Lindsay St., Kokomo, Ind. Home: 715 Walnut St., Kokomo, Ind. 
(LR, SR) 

FROHMBERG, DR. RICHARD P., (m) Chief, Production Development 
Lab., Rocketdyne, A Division of North American Aviation, Inc., 
Canoga Park, Calif. Home: 16416 Labrador St., Granada Hills, 
Calif. (LR) 

FRONT, JOHN V., (a) Engr., Aerodynamics, North American Aviation, 
Inc., 4300 E. Fifth Ave., Columbus, O. Home: 4596 San Jose Ln., 
Columbus, O. (PC, SR) : 

FRUG, RALPH H., (s) Parks College of Aero. Technology, East St. 
Louis, Ill. Home: 2308 South M St., Fort Smith, Ariz. (LR, SP) 

FRUMAN, HARRY, (m) Guided Missile Coord., Phila-Ordnance District, 
USA, 128 N. Broad St., Philadelphia, Pa., Home: 8501 Fay- 
ette St., Philadelphia, Pa. 

FRY, ROY L., (m) Maintenance Sect. Chief, Plant Engrng. Dept., 
Astrodyne, Inc., McGregor, Tex. Home: 1020 N. 44th, Waco, Tex. 
(HF, SR) 

FRYE, ROBIE D., (s) University of Florida, Gainsville, Fla., Box 927, 
Eau Gallie, Fla. 

FRYER, JAMES R., (s) Calif. State Polytechnic College, San Luis 
Obispo, Calif. Home: 604 W. Stocker, Glendale 2, Calif. (LR, P>) 

FUGLER, GEORGE C., (m) Mgr., Cape Azusa, Missile Test Project, 
Gov't Service Dept., RCA Service Company, Patrick AFB, Fia. 
Home: 1390 S. Atlantic Ave., Cocoa Beach, Fla. (P.O. Box #24) 
(1G) 

FUHS, ALLEN E., (s) Lecturer in Jet Propulsion, California Instituie 
of Technology, 1201 E. California St., Pasadena, Calif. Home: 
1124-C East Del Mor, Pasadena, Calif. (PC, SR) 

FUJIWARA, DR. EDWARD J., (m) Supvr., Chem. Projects, Contract 
Research Dept., Wyandotte Chemicals Corp., Wyandotte, Mich. 
Home: 29822 Adams Dr., Gibraltar, Mich. (SR, SP) 

FULARCZYK, AUGUST C., (a) Engr., Consulting Engrng. Service, 2972 
So. 45th St., Milwaukee, Wisc. Home: 2922 South 45th St., 
Milwaukee 19, Wisc. (LR, SR) 

FULLER, HOMER M., (m) Design Specialist, Electronics, Convair, A 
Division of General Dynamics Corp., P.O. Box 1950, San Diego, 
Calif. Home: 327 Gravilla St., La Jolla, Calif. (1G, SP) 

FULLER, PAUL N., (m) Engrng. Supvr., Design and Development, 
Rocketdyne, A Diivsion of North American Aviation, Inc., 
6633 Canoga Ave., Canoga Park, Calif. Home: 6028 Jumilia 
Ave., Woodland Hills, Calif. (LR, SP) 

FULTON, N. DAVID, (m) President, The Fulton-Irgon Corporation, 
Dover, N. J. Home: 46 Hull Rd., Bernardsville, N. J. (HF, SP) 

FUNK, CAMPBELL W., (m) Metallurgy Sect. Head, Materials Dept., 
Aerojet-General Corp., Azusa, Calif. Home: 751 E. Dalton, Glen- 
dora, Calif. (LR, SR) 

FURNAS, CLIFFORD C., (f) Chancellor, University of Buffalo, Buf- 
falo, 14, N. Y. Home: 651 Le Brun Rd., Buffalo 26, N. Y. 
FURNOY, RICHARD J., (m) Development Engr., Solid Propellant 
Devel. Dept., Aerojet-General Corp., Sacramento, Calif. Home: 

Rt. 2, Box 2283, Loomis, Calif. (SR, SP) 

FURRER, R., (m) V. P., Mfg. & Eng., ACF Industries, Inc., 750 Third 
Avenue, New York 17, N. Y. Home: 1000 Harbor Road, South- 
port, Conn. (LR, SR) 

FUSCOE, JOHN M., (m) Devel. Engr., Staff Res. & Develop., Thomp- 
sons Products, Inc., 7209 Platt Ave., Cleveland, O. Home: 6154 
Harris Rd., Richmond Hts., O. (PC, SR) 

FUSFELD, DR. H. I., (m) Central Research Lab., American Machine 
& Foundry Co., Fawcett Bldg., Greenwich, Conn. 

FYKE, THOMAS R., (s) University of Florida, Gainesville, Fla., 2369 
N. W. 34 St., Miami, Fla. 
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GABRIELSON, VERLAN K., (s) Ballistic Res. Lab., USA Ord. Brl. Det., 
Aberdeen Proving Ground, Md. Home: Route 2, Lindsborg, Kan. 
GABRON, FRANK (m) Res. Engr., United Aircraft Corp., East Hart- 
ford, Conn. Home: 14 Division St., Manchester, Conn. (LR, PC) 
GAERTNER, REINHOLD V., (m) Design Engineer, Aero. Division, 
Minneapolis-Honeywell Reg. Co., 2600 Ridgway Rd., Minneapolis 
13, Minn. Home: 3336 3rd Ave. So., Minneapolis, Minn. (IG, SP) 

GAFFNEY, FRANK J., (m) Sr. Des. Engr., Convair Astronautics, Div. 
General Dynamics Corp., MSTS #1, Edwards AFB, Calif. Home: 
354E Ave. G-6, Lancaster, Calif. (LR, SP) 

GAGE, CLAUDIUS C., (m) Managing Engr., Structural Design, Chrys- 
ler Corporation, Missile Div., P.O. Box 2628, Detroit 31, Mich. 
Home: 819 Notre Dame, Grosse Pointe 30, Mich. (PC, HF) 

GAHAN, WILLIAM T., (m) Flight Test Director, Engineering Dept., 
A C Spark Plug Div., General Motors Corp., P.O. Box 106, Port 
Canaveral, Fla. Home: 501 Naish Ave., Cocoa Beach, Fla. (IG, SP) 

GAILUS, WALTER J., (m) Consulting Engr., Operations Research, Air- 
craft Nuclear Propulsion Dept., General Electric Co., Lockland 
Highway, Cincinnati 15, O. Home: 30 Dayspring Dr., Hamilton, 
O. (HF, SP) 

GAINES, ALVIN G., (m) Asst. Sr. Engr., Aerojet-General Corp., P.O. 
Box 1168, Sacramento, Calif. Home: Rt 2 Box 2292, Loomis, 
Calif. 
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GAKLE, PAUL S., (m) Head, Propellants and Lubricant Section, 
Liquid Rocket Plant, Aerojet-General Corp., P.O. Box 1947, Sac- 
ramento, Calif. Home: 2668 Aramon Dr., Rancho Cordova, Calif. 
(LR, PC) 

GALAMBOS, JOSEPH A., (m) Member, Tech. Staff, Space Technology 
Laboratories, The Ramo-Wooldridge Corp., 5760 Arbor Vitae St., 
Los Angeles 45, Calif. Home: 2426 Cleveland Ave., Montebello, 
Calif. (SP) 

GALANE, IRMA B., (a) Electronic Scientist, Air Research and Devel- 
opment, Command, Washington, D. C. Home: 4607 Connecticut 
Ave., NW, Washington 8, D. C. (IG, SP) 

GALBRAITH, THOMAS J., (s) Pennsylvania State University, Univers- 
ity Park, Pa. Home: 115 Horatio St., Punxsutawney, Pa. (LR, SP) 


GALE, A. JOHN, (m) V.P. and Dir., Applied Physics, High Voltage 
Engineering Corp., South Bedford St., Burlington, Mass. Home: 
10 Diana Lane, Lexington, Mass. (IG, SP) 

GALE, JOHN L., (m) Proj. Staff Admin., Convair, A Division of Gen- 
eral Dynamics, Pomona, Calif. Home: 270 E. Jefferson, Pomona, 
Calif. (SP) 

GALITZA, JOHN P., (m) Pres., El Monte Rubber Corp., 1909 N. Cen- 
tral Ave., El Monte, Calif. Home: 8802 Emperor Ave., San Ga- 
briel, Calif. (PC, SR) 

GALKA, ALEXANDER J., (a) Engr. Mech., Grumman Aircraft Engrng. 
Corp., Bethpage, L. I., N. Y. Home: 61-26 Cloverdale Bivd., 
Bayside, N. Y. (IG, SR, SP) 

GALL, JOHN F., (m) Assistant Mgr., Res. & Devel. Dept., Pennsalt 
Chemicals Corp., P.O. Box 4388, Philadelphia 18, Pa. Home: 
128 Fairview Rd., Narberth, Pa. (PC, SP) 

GALLAGHER, HUGH P., (m) Aeronautical Powerplant Engr., Rocket 
Development Lab., Redstone Arsenal, Huntsville, Ala. Home: 
112 Main St., Glendon, Easton, Pa. (SR, SP) 


GALLAGHER, JAMES E., (m) Chief, Programs Branch, Geophysics 
Res. Directorate, Air Force Cambridge Research Center, Bed- 
ford, Mass. Home: 26 Spring St., Lexington 73, Mass. (HF, SP) 

GALLAGHER, ROBERT D., (s) Massachusetts Institute of Technology, 
Cambridge, Mass. Home: 254 87th St., Brooklyn 9, N. Y. 
(IG, SP) 

GALLAGHER, ROBERT E., (m) Northeast District Aviation Sales Mgr., 
Fenwal Inc., 147 Pleasant St., Ashland, Mass. Home: 52 Glen- 
brook Rd., West Hartford, Conn. (SP) 

GALLANT, CHARLES J., (m) V. P., General Mgr., Columbus Div., 
North American Aviation, Inc., 4300 E. Fifth Ave., Columbus 16, 
O. Home: 2231 Canterbury Rd., Columbus 21, O. (LR, SP) 

GALLAS, SHERMAN B., (m) Res. Assoc., Midwest Research Institute, 
425 Volker Bivd., Kansas City 10, Mo. Home: 1307 E. 82 Terr., 
Kansas City 10, Mo. (PC, SR) 

GALLI, EDWARD R., (m) Pres., Dearborn Machinery Movers Co., Inc., 
Dearborn, Mich. 

GALLOWAY, HOWARD L., JR., (m) Physicist, U. S. Naval Ordnance 
Laboratory, White Oak, Silver Spring 19, Md. Home: 1323 Poplar 
Ave., Baltimore 27, Md. (HF, SP) 

GALLOWAY, JAMES C., (m) Owner, James C. Galloway & Co., 6535 
Wilshire Blvd., Los Angeles 48, Calif. 

GALLOWAY, JOSEPH BURL (m) Proj. Mgr., Thiokol Chemical Corp., 
Huntsville, Ala., 2705 Lafayette Rd., Huntsville, Ala. 

GALMAN, BARRY A., (m) Engr., Performance & Loads, Missile & 
Ordnance Systems Dept., General Electric Co., 3198 Chestnut 
nl Philadelphia, Pa. Home: 41 Edgewood Lane, Levittown, Pa. 

GALOWIN, LAURENCE S., (m) Proj. Engr., Wright Aero. Div., Curtiss- 
Wright Corp., Wood Ridge, N. J. Home: 36 Ross Ave., Emerson, 
N. J. 

GAMBINO, FRANK T., (s). Home: 103 Ave I, Brooklyn 30, N. Y. 
(LR, SR) 

GAMMILL, ADRIAN M., (m) Dir., Rare Earths and Thorium Div., 
Michigan Chemical Corp., 500 N. Bankson St., St. Louis, Mich. 
Home: 315 E. Washington St., St. Louis, Mich. (PC, SR) 

GAMMON, BENSON E., (m) Aero. Res. Scientist, Prop. Div., NACA, 
1512 H St., N.W., Washington 25, D. C. Home: 4260 South 16th 
St. Arlington 4, Va. (LR, SR) 

GAMPP, ROBERT J., (s) Tri-State College, Angola, Ind. Home: Bartlett 
Rd., Middle Island, Long Island, N. Y. 

GANAHL, JOSEPH F., (m) Pres., Aeroscience, Inc., 3155 No. Rosemead 
Bivd., Rosemead, Calif. Home: 1372 S. E. Skyline Dr., Santa 
Ana, Calif. (IG, SR) 

GANNETT, WRIGHT K., (m) Director of Engr., Mast Development Co., 
Inc., 2212 E. 12th St., Davenport, lowa. Home: 2344 Elm St., 
Davenport, lowa. (IG, SP) 

GANNON, JAMES A., JR., (a) Pres., Universal Transistor Products 
Corp., 17 Brooklyn Ave., Westbury, N. Y. Home: Sutton Terrace 
Apts., Apt. 2N, 450 East 63rd St., New York, N. Y. (IG, SP) 

GANTZ, E(DWIN) ST. CLAIR, (m) Supervisor, Propellants Applied 
Rocket Res., Flight Propulsion Laboratory Dept., General Elec- 
tric Co., Cincinnati 15, O. Home: 7016 Hiawatha Ave., Marie- 
mont 27, O. (LR, PC, SR) 

GARBELLANO, DAVID W., (m) V. P., Applied Radiation Corp., Walnut 
Creek, Calif. Home: 32 Senior Ave., Berkeley 8, Calif. (HF, SP) 


GARBER, DR. DAVID H., (m) Des. Spec., Convair, Astronautics, A 
Division of General Dynamics Corp., P.O. Box 1128, San Diego 
12, Calif. Home: 954 Bayard Place, San Diego 9, Calif. (IG, SP) 

GARCIA, ANTONIO M., (s) University of Florida, Gainesville, Fla. 
Home: 84 N. W. 50 St., Miami 37, Fla. (IG, SP) 

GARDENHIRE, LAWRENCE W., (m) Director, Astrionics Division, Radi- 
ation, Inc., P.O. Box 37, Melbourne, Fla. (IG, HF, SP) 

GARDNER, ARTHUR JAMES, JR., (m) Des. Engr., Pilotless Aircraft 
Div., Boeing Airplane Co., P.O. Box 87, Melbourne, Fla. Home: 
325 Grandview Way, Eau Gallie, Fla. (LR, RJ) 

GARDNER, FREDERICK H., (m) Res. Specialist, Autonetics, Div. of 
North American Aviation, Inc., 9150 E. Imperial Highway, 
Downey, Calif., Home: 1331 Bryant Rd., Long Beach 15, Calif. 

GARDNER, ROBERT, (m) V. P., and Lab. Director, Wyle Laboratories 
128 Maryland St., El Segundo, Calif. Home: 823 W. Balboa Bivd., 
Balboa, Calif. (LR, SR) 

GARDNER, ROBERT J., (a) Res. Engr., Instrument Development, JPL 
California Institute of Technology, 4800 Oak Grove Dr., Pasa- 
dena, Calif. Home: 10647 Tinker Ave., Tijunga, Calif. (IG) 

GARDNER, ROBERT W., (a) Teaching Assist., Dept. of Chemistry, 
Texas A & M College, College Station, Tex. Home: 106A Lake 
St., Bryan, Tex. (PC, SP) 

GARDNER, TRACY B., (m) Proj. Engr., Fruehauf Trailer Co., 10°40 
Harper, Detroit, Mich. Home: 180 Hillboro Dr., Birmingham, 
Mich. 

GAREN, DAVID E., (m) Chemical Engr., Bureau of Aeronautics, Rep.- 
in-Charge, c/o Aerojet-General Corp., Sacramento, Calif. Home: 
2533 Sarda Way, Rancho Cordova, Calif. (PC, SR) 

GARLAND, WILLIAM B., (s) University of Cincinnati, Cincinnati, O. 
Home: 366 Fair St., Paterson 1, N. J. 

GARMAN, CHARLES L., (s) Des. Engr., Missile Div., Beech Aircraft 
Corp., 1424 Pearl St., Boulder, Colo. Home: 5959 N. Broadway, 
Boulder, Colo. (SR, SP) 

GARNER, ROBERT W., (a) Proj. Engr., Electronics & Systems, John 
1. Thompson & Co., 921 17th St., N. W., Washington 6, D. C. 
Home: 1118 22nd St., N. W., Washington 7, D. C. (IG, SP) 

GARNHOLZ, MAURICE H., (m) Res. Engr., Engine Systems, Rocket- 
dyne, A Div. of North American Aviation, Inc., 6633 Canoga Ave., 
Canoga Park, Calif. Home: 7330 White Oak Ave., Van Nuys, Calif. 
(LR, SP) 

GARRETT, ELMER E., (m) Chief Engr., South Norwalk Laboratory, 
Remington-Rand Univac Div., Sperry-Rand Corp., Wilson Rd., 
South Norwalk, Conn. Home: RFD 2 Off Comstock Hill Rd., 
Norwalk, Conn. 

GARTNER, ROBERT F., (m) Assoc. Engr., Armour Research Founda- 
tion, Technology Center, Chicago, IIl., 245 Arrowhead, Park 
Forest, Ill. 

GARY, GEORGE W., JR., (s) Hospital Corpsman 3/C, US Navy, NNMC, 
NAVMEDSCOL, Bethesda, Md. Home: 317 Shadowmoor Dr., 
Decatur, Ga. (HF, SP) 

GASPER, THERESA P., (a) Teacher, Goodell School, Lincoln Park, 
Board of Education, 1545 Southfield, Lincoln Park, Mich. Home: 
3555 Willow, Dearborn, Mich. (HF, SP) 

GASS, ROY E., (m) Propulsion Pneumatic Unit Engr., The Martin 
Company, Box 179, Denver 1, Colo. Home: 1725 Elm Rd., Little- 
ton, Colo. (LR, HF) 

GATES, JAMES R., (a) District Engr., Joliet District, Service Pipe 


Line Co., Box 951, Joliet, Ill. Home: 912 Plaza Dr., Joliet, III. 
(IG, SP) 

GAUBATZ, WILLIAM A., (s) Purdue University, W. Lafayette, Ind. 
(PC, SR) 


GAUDIO, JOSEPH A., (m) Prop. Engr., Grumman Aircraft Engrng. 
Corp., Bethpage, L. I., N. Y. 

GAUDREAU, ADRIEN L., (s) University of Hartford, Hartford, Conn. 
Home: 9th District Rd., Somers, Conn. (IG, PC) 

GAUME, DR. JAMES G., (m) Chief, Space Medicine, Operational 
Devel. Dept., The Martin Co., P.O. Box 179, Denver 1, Colo. 
Home: 3490 So. Clermont, Denver 22, Colo. (HF, SP) 

GAUS, RAYMOND E., (s) Parks College, E. St. Louis, Ill. Home: 225 
Hawthorne, Johnstown, Pa. (LR, SR) 

GAUTIER, ENSIGN WALTER J., (s) USN, BOQ 1446-105, NAAS, 
Whiting Field, Milton, Fla. Home: P.O. Box 45, Kreole, Miss. 
(LR, SP) 

GAVIN, JOSEPH G., JR., (m) Chief Missile Engr., Grumman Aircraft 
Engineering Corp., Bethpage, N. Y. Home: 6 Endicott Dr., 
Huntington, N. Y. (SP) 

GAWBOY, PATRICIA M., (s) University of Minnesota Minneapolis 14, 
Minn. Home: 700 15th Ave., S. E., Minneapolis 14, Minn. 
(IG, SP) 

GAYLORD, ALBERT, (m) Devei. Chem., Explosive Ordnance Div., 
Aerojet-General Corp., 6352 N. Irwindale Ave., Azusa, Calif. 
Home: 38 N. Third Ave., Apt. 6, Arcadia, Calif. (PC, SR) 

GAYLORD, M. W., (m) Tech. Dir., Chemical Fuels, Plastics Div., 
Koppers Co., Inc., P.O. Box 65, Monaca, Pa. Home: 725 Vermont 
Ave., Pittsburgh 34, Pa. (PC, RJ) 

GAYLORD, ROBERT S., (m) Member, Tech. Staff, Space Technology 
Laboratories, Ramo-Wooldridge Corp., 5500 W. El Segundo, 
Los Angeles 45, Calif. Home: 9345 Loyola Blvd., Los Angeles 45, 
Calif. (IG, LR) 
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GAYNE, WILLIAM J., (m) Structural Designer, Grumman Aircraft 
Engineering Corp., Bethpage, N. Y. Home: 8201 Fourth Ave., 
Brooklyn, N. Y. (LR, SP) 

GAYNOR, ALLAN J., (m) Res. Chemical Engr., Dept. of Chem. & 
Chem. Eng., Armour Research Foundation, 10 W. 35th St., 
Chicago 16, Ill. Home: 9400 Leclaire, Skokie, Ill. (LR, PC) 

GAYRON, GARY S., (m) Member of the Technical Staff, Space Tech- 
nology Laboratories, The Ramo-Wooldridge Corp., P.O. Box 
45564, Airport Station, Los Angeles 45, Calif. Home: 851 Fourth 
St., Santa Monica, Calif. (HF, SP) 

GAZDA, ANTOINE, (m) Pres. Gazda Engineering Co., 549 Reservoir 
Ave., Cranston, R. I. Home: The Beechwood, Wakefield, R. I. 
(PC, SR) 

GEARY, JOHN W., (m) Owner, John W. Geary Co., 1217 Lancaster 
Ave., Rosemont, Pa., Home: 600 S. Devon Ave., Wayne, Pa. 
GEBHARD, EDWARD P., (m) Head, Rocket Engine Devel. Gr., Launch- 
ers & Power Plants Dept., Hughes Aircraft Company, Florence 
Ave. at Teale St., Culver City, Calif. Home: 7050 Alvern St., 

Los Angeles 45, Calif. (PC, SR) 

GEBHART, KENNETH LEWIS, (m) Ensign, U. S. Navy. Home: 1711 
Sulgrauf Rd., Louisville, Ky. 

GECHMAN, MARVIN C., (s) Methods Engr., National Security Agency, 
Washington, D. C. Home: 3016 Rodman St., N. W., Washington 
8, D. C. (HF, SP) 

GECKLER, RICHARD D., (m) Mgr., Solid Rocket Plant, Aerojet-General 
Corp., P.O. Box 1168, Sacramento, Calif. 

GEDDES, BEN W., (m) Assist. Director, Products Res. Div., Esso 
Research & Engineering Co., P.O. Box 51, Linden, N. J. Home: 
12 Harvey Drive, Short Hills, N. J. (LR, PC) 

GEDEON, RONALD R., (s) Grad. Engr. in Training, Missile Div., 
Chrysler, Corp., P.O. 2628, Detroit 31, Mich. Home: 1207 Bird 
Ave., Birmingham, Mich. 

GEE, LANGHORNE S., (m) Design Engr., Lockheed Missile Systems 
Division, P.O. Box 504, Sunnyvale, Calif. Home: 1241 Socorro 
Ave., Sunnyvale, Calif. (IG, SP) 

GEELE, RALPH A., (s) University of Washington, Seattle, Wash. 
Home: 606 North 35th St., Seattle 3, Wash. 

GEER, LARRY A., (m) Design Engr. ‘‘B”, Aerojet-General Corp., 
6352 North Irwindale, Azusa, Calif. Home: 6015 Goodway Dr., 
Azusa, Calif. (LR, SP) 

GEER, LT. RICHARD L., (a) USAF, Aero. Medical Laboratory, WADC, 
Wright-Patterson AFB, O. Home: 138 Gig St., Fairborn, O. (HF, SP) 

GEERY, EUGENE L., (m) Aerojet-General Corp., Azusa, Calif. Home: 
2128 S. 7th Ave., Arcadia, Calif. (PC, SR) 

GEFFS, ROBERT C., (m) Consultant, Clary Corporation, 408 Junipero 
St., San Gabriel, Calif. Home: 900 Fallen Leaf Rd., Arcadia, Calif. 

GEFFS, TOLMAN G., (m) Assoc. Engr., Missiles, Douglas Aircraft Co., 
Santa Monica, Calif., Home: 2218-A Manhattan Ave., Manhattan 
Beach, Calif. 

GEHER, ELI! J., (s) New York University, New York, N. Y. Home: 
782 Pelham Parkway, New York 62, N. Y. 

GEHLHAAR, HEINZ F., (m) Aeronautical Res. Engr., Air Force Missile 
Development Center, Holloman AFB, N. Mex. Home: Box 36, 
La Luz, N. Mex. (SP) 

GEICK, GEORGE H., (a) Mgr. of Engrng., Mechanical Div., General 
Mills, Inc., 1620 Central Ave., Minneapolis, Minn. Home: 1375 
W. Idaho, St. Paul, Minn. (IG, SP) 

GEIGER, WILLIAM R., (s) Fenn College, Cleveland, O. Home: 10620 
Vernon Ave., Cleveland 25, O. 

GEIMER, ROBERT G., (m) Des. Engr., Turbo-Machinery Div., Aerojet- 
General Corp., 6352 N. Irwindale Ave., Azusa, Calif. Home: 
706 Monterey Ave., Monrovia, Calif. (LR) 

GEIS, JACK W., (s) Engineering Dept., Chance Vought Aircraft Co., 
Inc., Dallas, Tex. Home: 2127 Cameron Ave., Cincinnati 12. O 
(SP) 

GEISSLER, ERNST D., (m) Dir., Aeroballistics Laboratory, Develop- 
ment Operations Div., ABMA, Redstone Arsenal, Huntsville, Ala. 
Home: Mae Dr., Monk Sano, Huntsville, Ala. (SP) 

GEITHINGER, WILLIAM K., (a) Draftsman, E. R. Faectew, Consulting 
Engr., 3186 Bailey Ave., Buffalo, N. Y. Home: R.F.D. 4, Rogers 
Rd., Hamburg, N. Y. (PC, SP) 

GELO, JOSEPH W., (m) Systems Electronic Engr., Guided Missile 
Div. Firestone Tire & Rubber Co., 2525 Firestone Blvd., Los An- 
geles 54, Calif. Home: 3125 Van Buren St., El Paso, Tex. (IG) 

GEMMELL, ROBERT A., (a) Des. Engr., Missile Div., McDonnell Air- 
craft Corp., Box 516, St. Louis 3, Mo. Home: 1323 Haley Ave., 
Cool Valley 21, Mo. (IG, SP) 

GENDEN, SEYMOUR A., (m) Proj. Engr., Turbine Div., Continental 
Aviation and Engineering Corp., 12700 Kercheval, Detroit 15, 
Mich. Home: 15100 Dartmouth, Oak Park 37, Mich. (PC, RJ) 

GENDLER, STANLEY L., (m) Dir., Systems Engrng. Div., Planning 
Research Corp., 10970 Le Conte Ave., Los Angeles 24, Calif. 
Home: 1105 Las Lomas Ave., Pacific Palisades, Calif. 

GENNES, STEPHEN L., (m) Res. Engr., Rocketdyne, A Division of 
North American Aviation, Inc., 6633 Canoga Ave., Canoga Park, 
Calif. Home: 14154 Ventura Bivd., Sherman Oaks, Calif. (LR, SP) 

GENOVESE, JOSEPH A., (s) Engr., Turbine Lab., Fairchild Engine Div., 

Fairchild Engine and Airplane Corp., Deer Park, N. Y. Home: 

521 De Witt Ave., No. Babylon, L. I., N. Y. (LR, RJ) 


GENTILE, JOHN L., (m) Midshipman 1/C USN, U. S. Naval Academy, 
Annapolis, Md. Home: 121-44 236th St., Laurelton, L. I., N. Y. 
(HF, SP) 

GENTLE, ERNEST J., (m) Pres., Aero Publishers, Inc., 2162 Sunset 
Bivd., Los Angeles 26, Calif. Home: 1501 Silverwood Dr., Los 
Angeles 41, Calif. 

GENTRY, GEORGE C., (m) Supervisor, Launch Complex Operations, 
The Martin Company, Drawer “‘M’’, Cocoa, Fla. Home: 340 Bel- 
lair Dr., Cocoa, Fla. 

GEORGE, DAVID M., (m) Assoc. Proj. Engr., Astrodyne, Inc., P.O. 
Box 548, McGregor, Tex. Home: Rt. 1, Box 81-H, McGregor, Tex. 
(SR, SP) 

GEORGE, EDWARD V., (s) Illinois Institute of Technology, Chicago, III. 
Home: 4337 W. Hirsch St., Chicago, Ill. (IG, LR) 

GEORGE, GORDON, C., (m) Mgr., Sales, Flight Propulsion Laboratory 
Dept., General Electric Co., Cincinnati 15, O. Home: 450 Hidcen 
Valley Lane, Cincinnati 15, O. (SP) 

GEORGE, HOMER E., (s) Purdue University, W. Lafayette, Ind. Horne: 
FPHA, 504-2 Airport Rd., W. Lafayette, Ind. (IG, LR) 

GEORGE, JOHN N., (m) Mfg. Program Engr., Rockets Div., Mfg. Dept., 
Bell Aircraft Corp., Buffalo 5, N. Y. Home: 910 Pioneer [r., 
No. Tonawanda, N. Y. (LR, SP) 

GEORGE, RALPH C., (a) Alaska Regional Supvr., H.M.E.E. Product 
Service, General Electric Co., Box 1177, Anchorage, Alasxa. 
Home: LaHonda Court, Spenard, Alaska. (IG,SP) 

GEORGIUS, HENRY K., (m) Res. Engr., Rocketdyne, A Division of 
North American Aviation, Inc., 6633 Canoga Ave., Canoga Park, 
Calif. Home: 21838 Saticoy St., Canoga Park, Calif. 

GEPHART, LT. COL. HARRY L., (m) USAF, Executive, Operations 
Research Office, AFMDC, Holloman AFB, N. Mex. Home: 417 
Curry Circle So., Holloman AFB, N. Mex. 

GERARD, ROBERT J., (s) University of Connecticut, Storrs, Conn. 
Home: The Pines, Route 79, Madison, Conn. (IG, LR) 

GERBER, ARTHUR M., (s) Cooper Union, New York, N. Y. Home: 
1315 Glenwood Rd., Brooklyn 30, N. Y. (IG, SP) 

GERDAN, DIMITRIUS (m) Director of Engrng, Aircraft Eng. Oper., 
Allison Div., General Motors Corp., P.O. Box 894, Indianapolis 
6, Ind., Home: 4634 N. Pennsylvania St., Indianapolis 5, Ind. 
(PC, SP) 

GERDES, RICHARD C., (s) Joliet Junior College, Lockport, Ill. Home: 
112 S. William St., Joliet, Il. (IG, SP) 

GERE, ROBERT A., (m) Sr. Engr., Reaction Motors Div., Thiokol 
Chemical Corp., Denville, N. J. Home: 104 Myrtle Ave., Dover, 
N. J. 

GERHARDT, CARL, W. (m) Chief, Atmospheric Deterioration Section, 
Aeronautical Accessories Laboratory, Wright-Patterson AFB, 0. 
2945 Dryden Rd., Dayton 39, O. (RJ, SR) 

GERKEN, DON E., (m) Electronic Engr. Home: 122 E. Neece St., Long 
Beach 5, Calif. (IG, SP) 

GERLA, MORTON, (m) Pres., Lalin Construction Corp., 536 Church 
Ave., Woodmere, N. Y. Home: 99-27 66th Ave., Forest Hills 74, 
N. Y. (IG, SP) 

GERLACH, ALAN M., (m) Chief, Program Planning Section, Geo- 
physics Research Directorate, Air Force Cambridge Research 
Center, L. G. Hanscom Field, Bedford, Mass. Home: 10 Roberts 
Rd., Wellesley 81, Mass. (IG, SP) 

GERMAIN, NICOLE, (a) Engr., Societe d’Etude de la Propulsion par 
Reaction, 1 Voie des sables, Villejuif, France. Home: 25 Rue De 
la Defense, Issy-Les-Moulineaux, Seine, Paris, France. 

GERMANO, JOSEPH J., (m) Engrng. Rep., Rocket Dept., Curtiss- 
Wright Corp., Caldwell, N. J. Home: 28 Parkview Ave, Belleville, 
N. J. (LR, SR) 

GERMERAAD, DONALD P., (m) Chief Engrng. Test Pilot, Convair Div., 
General Dynamics Corp., San Diego, Calif. Home: 4704 Yerba 
Santa Dr., San Diego 15, Calif. (HF, SP) 

GERNANDT, HERBERT H., (m) Sr. Des. Engr., Jet Propulsion Labora- 
tory, California Institute of Technology, 4800 Oak Grove Dr., 
Pasadena 3, Calif. Home: 4809 Briggs Ave., La Crescenta, Calif. 
(SR, SP) 

GERO, DOANE R., (m) Vice Pres., Airborne Operations, G. M. Gian- 
nini Co., Inc., 918 E. Green St., Pasadena, Calif. Home: 3790 
Newhaven Rd., Pasadena, Calif. 

GEROW, GRAYDON L., (a) Rocketdyne, A Div. North American Avia- 
tion, Inc., Keswick Facility, 14605 Keswick St., Van Nuys, Calif. 
Home: 5215 Topanga Cny. Blivd., Woodland Hills, Calif. (LR, SP) 

GERRY, JULIAN E., (m) Sales Engr., Government Contracts Div., 
Mergenthaler Linotype Co., 29 Ryerson St., Brooklyn 5, N. Y. 
Home: 5809 Murietta Ave., Van Nuys, Calif. (IG, SP) 

GERSHON, MILTON, (m) Des. Engr., Supervisor, Reaction Motors 
Div., Thiokol Chemical Corp., Denville, N. J. Home: 114 Franklin 
St., Apt. 8B1, Morristown, N. J. (LR, SR) 

GERSTEIN, MELVIN, (m) Assist. Chief, Prop. Chemistry Div., Lewis 
Flight Propulsion Lab., NACA, 21000 Brookpark Rd., Cleveland 
35, O. Home: 14170 Superior Rd., Cleveland Heights 18, O. 
(LR, SP) 

GERSTEIN, NORMAN J., (m) Devel. Engr., Aerojet-General Corp., 
Sacramento, Calif. Home: Senator Apts., 817—25th St., Sacra- 
mento, Calif. 
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GERTEIS, ROBERT L., (s) University of Wichita, Wichita, Kans. Home: 
4005 East Lewis, Wichita 8, Kans. (PC, SP) 

GERTH, VERNON W., JR., (s) Vanderbilt University, Nashville, Tenn. 
Home: 4607 Benton Smith Rd., Nashville 12, Tenn. (IG, SP) 
GERTZ, ARTHUR P., (m) Engrng. Dept. Head, Sperry Gyroscope Co., 
Div. of Sperry Rand Corp., Great Neck, L. |., N. Y. Home: Ingold 

Drive, RFD 1, Huntington, N. Y. 

GERULAT, THOMAS G., (a) Mail: 32 New Lawn Ave., Arlington, N. J. 

GERVASI, DUANE, (s) Tri-State College, Angola, Ind. Home: 104 W. 
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spector of Ordnance, Bureau of Ordnance, USN, 400 S. Beiger 
St., Mishawaka, Ind. Home: 807 E. Dubail St., South Bend 14, 
Ind. (IG, SP) 

GREGORY, ALFRED T., (m) Chief Engr., Fairchild Engine Div., Fair- 
child Engine & Airplane Corp., Deer Park, N. Y. Home: Shelter 
Rock Rd., Manhasset, N. Y. 

GREGORY, CHILTON B., (s) Portland State College, Portland 1, Ore. 
Home: 1505 S. E. Lambert, Portland 2, Ore. (1G) 
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St. Catharines, Ontaria, Canada. Home: R.R. #1, Beamsville, 
Ont. (IG, PC) 

GREGORY, LOWELL D., (m) Supvr., Adv. Weapon Systems Anal., 
Chance Vought Aircraft, Inc., P.O. Box 5907, Dallas, Tex. Home: 
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GREIF, ROBERT, (s) New York University, New York 53, N. Y. Home: 
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Berne, Switzerland. Home: Frikartweg 9, Berne, Switzerland. 
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AFB, N. Mex. Home: 1304 Maple Drive, Alamogordo, N. Mex. 
(IG, SP) 

GRENUS, MICHAEL, (m) Prelim. Des. Engr., Missile Division, Chrys- 
ler Corp., Box 2628, Detroit 31, Mich. Home: 8291 River Rd., 
Utica, Mich. (PC, SR) 

GRESHEMER, ARTHUR M., (m) Sr. Engr., Flight Test, North American 
Aviation Inc., 4300 E. 5th Ave., Columbus, O. Home: 797 Brook- 
side Dr., Columbus, O. 
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New Devices, Thompson Products, Inc., 2196 Clarkwood Rd., 
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GREY, EDWARD C., (m) Proj. Engr., Missile Div., Chrysler Corp., 
Box 2628, Detroit, Mich. Home: 45633 Cass, Utica, Mich. 
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(LR, PC) 

GRIECO, JOSEPH P., (m) Devel. Engr., Fairchild Engine Div., Fair- 
child Engine & Airplane Corp., Comac Rd., Deer Park, L. I., N. Y. 
Home: c/o Tabolt, 550 W. 170 St., New York 32, N. Y. (LR) 

GRIECO, L. MICHAEL, (m) Prin. Engr., Republic Aviation Corp., Farm- 

ingdale, L. |. Home: 384 Main St., White Plains, N. Y. (LR, SP) 


GRIFFIN, DONALD N., (m) Assoc., Dir. of Milit. Chem. Res., High 
Energy Fuels Div., Olin Mathieson Chemical Corp., New Haven, 
Conn. Home: Huntington Circle, Hamden, Conn. (LR, PC) 

GRIFFIN, JERRY, (s) Engrng. Aide, Aerojet-Genera! Corp., Sacra- 
mento, Calif. Home: 2254 Garfield Ave., Carmichael, Calif. (LR) 

GRIFFITH, CHARLES G., (m) Liaison, Mechanical Sub-Systems, Con- 
vair, A Division of General Dynamics Corp., Fort Worth, Tex. 
Home: 2808 Merrimac, Ft. Worth 7, Tex. (IG, LR) 
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MOSD, General Electric Co., 3198 Chestnut St., Philadelphia, Pa. 
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Nankervis Co., 15300 Fullerton Ave., Detroit 27, Mich. Home: 
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GRILL, RAYMOND E., (m) Engrng. Spec., Northrop Aircraft, Inc., 
1001 E. Broadway, Hawthorne, Calif. Home: 58 Eastfield Dr., 
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GRIMM, RICHARD G., (m) Engr., Fluid Dynamics Dept., Northrop Air- 
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GRINSTEAD, CARL E., (m) Pres., Photocon Research Products, 421 
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St., Pasadena, Calif. (IG, PC) 

GRINYER, CHARLES A., (m) V. P., Engrng., Orenda Engines Limited, 
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(LR, PC) 
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Sect., HMEE, General Electric Co., Bldg. 5 Court St., Syracuse, 
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land Dr., Laguna Beach, Calif. 

GRISWOLD, JAMES A., (m) Sr. Engr., Solid Rocket Plant, Aerojet- 
General Corp., Sacramento, Calif. Home: 5365 Cisco Circle, 
Sacramento, Calif. (PC, SR) 
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(LR, SP) 
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GROSS, GERALD C., (m) Assist. Sec. Gen. of the International Tele- 
communication Union, Radio Div., International Telecommuni- 
cation Union (A specialized agency of the United Nations), Palais 
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24 Cider Mill, Huntington, N. Y. (LR, PC) 
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GROSSE, ARISTID V., (m) Pres., Res. Inst. of Temple Univ., 4150 
Henry Ave., Philadelphia 44, Pa. Home: 456 Glyn Wynne Rd., 
Haverford, Pa. (LR, SR) 


GROSSI, DR. MARIO, (m) Engineer, Tech. Mgt., Military Electronics, 
Marconi Italana, S.P.A. Via Corsica 21, Genoa, Italy. Home: 
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port, Flushing, N. Y. Home: 835 Ocean Ave., Brokolyn 26, N. Y. 
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GRUITCH, COL. JERRY M., (m) USAFR, Director, Defense, American 
Car and Foundry Div. of ACF Industries, Incorporated, 750 Third 
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GUAY, ROLAND H., (m) Consulting Engr., Home: 1914 Maple Ave., 
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Lakewood 7, Ohio. (LR, SP) 
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Lewis Flight Propulsion Laboratory, NACA, 21000 Brookpark, 
Cleveland 11, O. Home: 1644 Waterbury Rd., Lakewood 7, O. 
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and Control Div., AFMDC, Holloman AFB, N. Mex. Home: 909 
Cedar Ave., Alamogordo, N. Mex. (IG, SP) 
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(LR, SR) 

GUEST, JOHN S., (a) Kuhn Loeb & Co., 30 Wall St., New York, N. Y. 
Home: 95 Weed St., New Canaan, Conn. 

GUEST, THOMAS E., (m) Asst. Foreman, Hydrodynamics Laboratory, 
Aerojet-General Corp., Sacramento, Calif. Home: 12745 Folsom 
Bivd., Rancho Cordova, Calif. (LR, SP) 

GUIDON, MICHAEL, Ill, (m) Assoc. Prof. Mech. Engrng., University 
of Washington, Seattle, Wash. Home: 3603 Burke Ave., Sezttle 
3, Wash. (LR, PC, RJ, SR) : 

GUILD, CALVIN C., (m) Res. Engr., Systems Analysis, Rocketdyne, A 
Div. of North American Aviation, Inc., 6633 Canoga Ave., Canoga 
Park, Calif. Home: P.O. Box 14, Canoga Park, Calif. (LR, SP) 

GULAIAN, VARTAN A., (m) Devel. Engr., Thompson Products, !c., 
12818 Coit Rd., Cleveland 8, O. Home: 1740 Chapman Ave., Ap. 
102, East Cleveland 12, O. 

GULBRANDSEN, N. CHRIS, (s) Graduate Res. Assist., Mechan cal 
Engineering Dept., Northwestern University, Evanston, III. Homme: 
827 S. Crescent, Park Ridge, Ill. 

GULICK, EDWIN C., (a) Sect. Mgr., Reliability, Western Devel. Labora- 
tories, Philco Corp., 3875 Fabian Way, Palo Alto, Calif. Hoe: 
1705 Fulton St., Palo Alto, Calif. (IG, SP) 

GULLEDGE, CHARLES G., (m) V. P., Electronics & Avionics Div., “he 
Emerson Electric Mfg. Company, 8100 Florissant Ave., St. Louis 
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GULLEY, ORRIN S., (m) Engr., Jupiter Project Staff, Missile Dvv., 
Chrysler Corporation, P.O. Box 2628, Detroit 31, Mich. Horne: 
21300 13 Mile Rd., Birmingham, Mich. (LR, SP) 

GUNDERSON, F. ALLAN, (m) Sr. Engr., Aero Hydraulics Div., Vickers, 
Inc., 3201 Lomita Blvd., Torrance, Calif. Home: 626 Hermcsa 
Ave., Hermosa Beach, Calif. (LR) 

GUNIA, RUSSELL B., (m) Assist. Mgr., Stainless Metallurgy, US. 
Steel Corp., 525 Wm. Penn. PIl., Pittsburgh 30, Pa. Home: 2312 
Forest Dr., Pittsburgh 35, Pa. (LR, SR) 

GUNKEL, ROBERT J., (m) Chief, Missiles Aerodynamics, Missiles 
Engineering Dept., Douglas Aircraft Co., 3000 Ocean Park Bivd., 
Santa Monica, Calif. Home: 316 Swarthmore Ave., Pacific Pali- 
sades, Calif. (IG, PC, SR, SP) 

GUNN, EUGENE J., JR., (s) Jr. Tech. Mgr., Physics Div., B. F. Good- 
rich Research Laboratory, Brecksville, O. Home: 19948 Purnell 
Ave., Rocky River 16, O. (IG, SP) 

GUNNING, MARCUS E., Proj. Engr., Aeronautical Accessories Lab., 
WADC, Wright Patterson AFB, O. Home: R1, Box 157, Medway, 
O. (IG, SP) 

GUNNISON, GEORGE S., (m) Supervising Developing Engineer, Dept. 
68, Eastman Kodak Co., A & O Division, 25 Lincoln Ave., Roches- 
ter 11, N. Y. Home: 43 Hillcrest Dr., Penfield, N. Y. (IG, SP) 

GUNTER, WILLIAM L., (m) Chief Engr., Engrng. Dept., Hicks Corp., 
872 Riverside Dr., Asheville, N. C. Home: 27 Sandon Dr., Ashe- 
ville, N. C. 

GURNEE, ROBERT L., (m) Washington Rep., Food Machinery & Chem- 
ical Corp., Wyatt Bldg., Washington, D. C. Home: 8010 Aberdeen 
Rd., Bethesda, Md. 

GURNEY, CHARLES W., (m) Des. Engr., Tech. Engrng. Dept., Wright- 
Aeronautical Div., Curtiss-Wright Corp., Woodridge, N. J. Home: 
14 Hill St., Bloomfield, N. J. (LR, SP) 

GURRERA, JOSEPH JOHN, (m) Dept. Head, Product Engrng. Dept., 
Rocket Division, M. W. Kellogg Company, Foot of Danforth Ave., 
Jersey City, N. J. Home: 48 Briar Hills Circle, Springfield, N. J. 

GURSKI, PAUL S., (s) University of Pittsburgh, Pittsburgh 14, Pa. 
Home: 3814 Perrysville Ave., Pittsburgh, Pa. (HF, SP) 

GURSKIS, JOSEPH JR., (m) Res. Engr., Rocketdyne, A Div. of North 
American Aviation, Inc., 6633 Canoga Ave., Canoga Park, Calif. 
Home: 3002 4th St., Santa Monica, Calif. (IG, LR) 

GUSTAVSON, JOHN, (m) Grad. Res. Engr., Engineering Field Sta., 
University of California, Berkeley 4, Calif. Home: 2349 Cedar 
St., Berkeley 8, Calif. (PC, SP) 

GUTERMAN, FREDERICK H., (m) Allen B. Dumont Laboratories, 750 
Bloomfield Ave., Clifton, N. J. Home: 1200 Fifth Ave., New York 
29, N. Y. (IG) 

GUTHRIE, CHARLES REX, (m) Anal. Res. Engr., North American Avi- 
ation, Inc., E. 5th Ave., Columbus, O. Home: 2042 Rankin Ave., 
Columbus 19, O. (IG, SR, SP) 

GUTHRIE, WILLIAM D., (s) Aero. Res. Engr., Lewis Flight Propulsion 
Laboratory, NACA, 21000 Brookpark Rd., Cleveland 35, O. Home: 
17780 Sheldon Rd., Berea, O. (LR, SP) 

GUTMAN, VERNON R., (m) Development Engr., Astrodyne, Inc., Mc- 
Gregor, Tex. Home: 2324 N. 50 St., Waco, Tex. 

GUTOWSKY, H. S., (m) Prof. of Physical Chem., University of Illinois, 
Urbana, IIll. Home: 508 S. Ridgeway, Champaign, III. (PC, SP) 

GUTTERMAN, SEYMOUR, (m) Mech. Engr., Rocketdyne, Div. North 
American Aviation, Inc., 6633 Canoga Ave., Canoga Park, Calif 
Home: 19040 Community St., Northridge, Calif. (LR, SP) 

GUTTMANN, KARL HANS, (m) Chief, Reactor Section, Metallurgical 
Laboratories, Olin Mathieson Chemical Corp., Shelton Ave., New 
Haven, Conn. Home: 45 Park Place, Cheshire, Conn. (LR, SP) 
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GUY, CHARLES W., (m) Assist. Gen. Mgr., Rocketdyne, A Division of 
North American Aviation Inc., 6633 Canoga Ave., Canoga Park, 
Calif. Home: 17320 Sunburst St., Northridge, Calif. (LR, SP) 

GUY, STEVEN A., (m) Director, Electronics Div., Telefilm, Inc., 6039 
Hollywood Blvd., Hollywood, Calif. Home: 1055 Meadowbrook 
Ave., Los Angeles 19, Calif. (IG, SP) 

GUYDAN, GERALD P., (s) The Pennsyivania State Univ., University 
Park, Pa. Home: R.D. #1, P.O. Box 36A, Charleroi, Pa. (IG, SP) 

GUZEKO, MAX E., (a) Service Rep., Reaction Motors Div., Thiokol 
Chemical Corp., Denville, N. J. Home: 88 7th Ave., Clifton, N. J. 

GUZZO, ANTHONY T., (m) Head, Mfg. Dept., Utah Div., Thiokol Chem- 
ical Corp., Brigham City, Utah. Home: 371 North 5th St., Brig- 
ham City, Utah. (LR, SR) 

GYNAM, HERBERT C., (m) Chem. Des. Engr., Dean & Benson Re- 
search Inc., 16 Richmond St., Clifton, N. J. Home: 13 Auricchio 
Ave., Emerson, N. J. 

GWOZDZ, PAUL P., (m) Proj. Engrng. Unit Supervisor II, Reaction 
Motors Div., Thiokol Chemical Corp. Inc., Denville, N. J. Home: 
Box 247, RD1, Dover, N. J. 


HAAG, GORDON E., (m) Supvr. of Controls, Aircraft Rockets, Rocket- 
dyne, Div. of North American Aviation Inc., Canoga Park, Calif. 
Home: 24508 Wing Field Rd., Calabasas, Calif. (LR) 

HAAS, DONALD P., (m) Res. Engr., Long Beach Div., Douglas Aircraft 
Company, 3855 Lakewood Blivd., Long Beach, Calif. Home: 295 
Princeton Dr., Costa Mesa, Calif. (LR, SR) 

HAAS, GREGORY M., (s) Lamar State College, Beaumont, Tex. Home: 
2663 McFaddin, Beaumont, Tex. (IG, SP) 

HAAS, J. DONALD, (m) Wash. Repr., Explosives Div., Olin Mathieson 
Chem. Corp., 1000 Conn. Ave., Washington, D. C. Home: 2425 
Holmes Run Dr., Falls Church, Va. (SR) 

HAAS, JOSEPH F., JR., (m) University of Michigan, Ann Arbor, Mich. 
Home: 8171 Forestlawn, Detroit 34, Mich. 

HAASE, DR. GUENTHER W. A., (m) Rockets Div., Bell Aircraft Corp., 
Box 1, Buffalo, N. Y. Home: 260 Campus Dr., Snyder, N. Y. 
(LR, SR) 

HAGER, HEINZ, (m) Chief Science Consult., Walt Disney Productions, 
2400 Alameda, Burbank, Calif. Home: 322 S. Canyon View Dr., 
Los Angeles 49, Calif. (HF, SP) 

HABERMAN, EUGENE G., (m) Proj. Engr., Propulsion Laboratory, 
Wright Air Development Center, Wright Patterson Air Force Base, 
O. Home: 5180 Cobb Dr., Dayton 31. O. (LR, PC) 

HABERMAN, DR. WILLIAM L., (m) Deputy Division Head, Supersonics 
Div., Aerodynamics Laboratory, David Taylor Model Basin, Wash- 
ington 7, D. C. Home: 8716 Bradford Rd., Silver Spring, Md. 
(LR, SP) 

HABERSTROH, ALEX, (a) Spark Flight Films, Haberstroh Studios, Inc., 
9 West 19 St., New York 11, N. Y. Home: 125 West 16 St., New 
York 11, N. Y. (SP) 

HABORG, AKE L., (m) Engr., Solid Propellant Rockets, Guided Mis- 
siles Dept., Saab Aircraft Co., Balderskatan 4, Stockholm, Swe- 
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brook Rd., Cleveland Heights 18, O. (LR, PC) 
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Nuys, Calif. Home: 6056 Mammoth Ave., Van Nuys, Calif. 
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Pa. (HF) 

HERTY, CHARLES H., Ill, (m) Supvr., Propellant Chem., Engrng. and 
Devel., Astrodyne, Inc., McGregor, Tex. Home: 1717 Royal Oaks 
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HERTZ, JEROME, (s) Teaching Assist., Dept. of Chem., Lehigh Uni- 
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Aircraft Corp., Sterling St., Newtown, Pa. Home: Churchville, 
Pa. (RJ, SR) 
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54, Calif. Home: 121 E. Pine St., Alhambra, Calif. (SR, SP) 

HESTON, EDWARD, Ill, (s) Brown Preparatory School, 1903 Spruce 
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Narver, Inc., 828 So. Figueroa St., Los Angeles 17, Calif. Home: 
11601 Ellery Dr., Garden Grove, Calif. (IG, LR) 
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Pomona, Calif. Home: 835 Hartview, Puente, Calif. 
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HILLER, KIRBY W., (m) Aircraft Power Plant Engr., Propulsion Sys- 
tems Div., NACA, 21,000 Brookpark Rd., Cleveland 11, O. Home: 
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Ave., Hawthorne, Calif. (LR, PC) 

HIPSH, SANFORD E., (s) University of Missouri, Columbia, Mo. 
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= 
> 


ant Res. 
|, Wash- 
ngton 9, 


me: 633 


Aercjet- 
2107 


agement 
15 East 


in, Con- 
x 1.28 
ego 12, 


Div. of 
a Perk, 

r., AMC 
156 No. 


N.Y, 


3roup, 
Corp., 
Ave., 


craft, 
odger 


Mo. 


HITE, DENNIS E., (s) University of Missouri, 21 Defoe Hall, Colum- 
bia, Mo. Home: Rt. 1, Lebanon, Mo. (HF, SP) 
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Warner Corp., 1300 N. Kostner Ave., Chicago 51, Ill. Home: 
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HOSSON, JESSE E., (m) V. P. and Director of Res., United Fruit Co., 
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HODGES, CHARLES W., (m) Tech. Rep., Dayton Office, Aerophysics 
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“M", Cocoa, Fla. Home: Box 420, RFD 4, Cocoa Beach, Fla. 
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craft Corp., East Central, Wichita 1, Kans. Home: 1032 No. Edge- 
moor, Wichita 14, Kans. (LR, SR) 

HODGSON, ALBERT A., (m) Chief of Fluid Mechanics, Interstate 
Electronics Corp., 707 E. Vermont Ave., Anaheim, Calif. Home: 
9642 Orangewood Ave., Garden Grove, Calif. (SR, SP) 

HODNETT, LT. ROBERT A., (s) U. S. N., USS Observation Island 
(EAG154) c/o FPO, New York, N. Y. (IG, SP) 

HOECHST, CHRISTIAN M., JR., (s) Parks College, East St. Louis, 
lll. Home: RR 11, Box 240, St. Louis 23, Mo. 

HOEFLER, GERALD L., (s) University of Connecticut, Storrs, Conn. 
Home: 42 Coniston Ave., Waterbury, Conn. 

HOEHN, ARTHUR M., (m) Asst. Sec. Mgr., Final Acceptance Test 
Sect., Missile Div., Chrysler Corporation, P.O. Box 2628, Detroit 
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Linde Co., Div. of Union Carbide Co., 2900 Cahaba Rd., Birm- 
ingham 9, Ala. Home: Rt. 16, Box 200, Birmingham 9, Ala. 
(LR, PC) 

HOEPPNER, CONRAD H., (m) Director of Res., Radiation, Inc., Mel- 
bourne, Fla., Box 37. Home: Melbourne, Fla. 
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Research Lab., AVCO Manufacturing Co., 20 So. Union St., Law- 
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(LR, SP) 

HOF, PAUL X., (s) University of Florida, Gainesville, Fla. Home: P.O. 
Box 1918, North Miami, Fla. (PC, SP) 

HOFFLANDER, ALFRED E., (s) Florida State University, Tallahassee, 
Fla. Home: 525 W. Park, Apt. 4, Tallahassee, Fla. (PC, SP) 

HOFFLUND, CHARLES A., (m) Gen. Mgr., Japan, Overseas Opera- 
tions, Lockheed Aircraft Service, Kawasaki Gifu, Japan. Home: 
APO 47, San Francisco, Calif. 

HOFFMAN, ALLEN, (m) Engr., Research Dept., Philco Corporation, C 
& Tioga Sts., Philadelphia 34, Pa. Home: 8844 Brockelhurst St., 
Philadelphia 15, Pa. (HF, SP) 
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HOFFMAN, ARNOLD I., (m) Member of Techni 
nology Laboratories, The Ramo-Wooldridge Corp., 5730 Arbor 
Vitae St., Los Angeles 45, Calif. Home: 1062 Ave J-14 West, Lan- 
caster, Calif. 

HOFFMAN, AUSTIN J., (s) Columbia University, New York, N. Y. 
Home: 295 South Sixth St., Newark 3, N. J. (IG, SP) 

HOFFMAN, CHARLES L., (m) Engr., Airborne Projs., Arma Div., Amer- 
ican Bosch Arma Corp., Roosevelt Field, Garden City, N. Y. 
Home: 8835—247th St., Bellerose 26, N. Y. 

HOFFMAN, DR. CHARLES W., (m) Chief, Prop. Sect., Rocket Branch, 
Ballistic Research Labs., Aberdeen Proving Ground, Md. Home: 
321 Roberts Way, Aberdeen, Md. (SR, SP) 

HOFFMAN, FRANK E., (m) Mgr., Western Sales & Engrng., Aviation 
Div., Kelsey-Hayes Co., 2665 Leonis Bivd., Los Angeles 58, Calif. 
Home: 4641 Hampton Rd., La Canada, Calif. (LR, SR) 

HOFFMAN, GEORGE ANTHONY, (m) Engr., Astronautics Dept., The 
Rand Corporation, 1700 Main St., Santa Monica, Calif. Home: 
2825 Tilden Ave., Los Angeles 64, Calif. (SP) 

HOFFMAN, GEORGE D., (m) Supvr., Cost Estimating Sect., Tech. 
Services Div., Grand Central Rocket Company, Box 111, Red- 
lands, Calif. Home: 43 Sherril Lane, Redlands, Calif. (IG, SR) 

HOFFMAN, JACK N., (m) Proj. Engr., WADC, Wright-Patterson «AFB, 
O. Home: 561 Hillridge Dr., Fairborn, O. 

HOFFMAN, JOHN S., (m) Field Serv. Rep., MOSD, General Electric 
Co., 100 Plastics Ave., Pittsfield, Mass. Home: 510 College PI., 
Las Cruces, N. Mex. (IG) 

HOFFMAN, NATHAN J., (m) Metallurgist, Rocketdyne, A Div. of 
North American Aviation, Inc., 6633 Canoga Ave., Canoga Park, 
Calif. Home: 1840 No. Micheltorena, Los Angeles 26, Calif. 
(LR, SP) 

HOFFMAN, RAYMOND T., (s) Indiana Technical College, Fort Wayne, 
Ind. Home: 2420 South Bueter Rd., Fort Wayne, Ind. (IG, SP) 

HOFFMAN, RONALD B., (s) University of Virginia, Charlottesville, Va. 
Home: 1909 Van Buren Rd., Bundalk 22, Md. 

HOFFMAN, SAMUEL KURTZ, (f) V. P. and Gen. Mgr., Rocketdyne, A 
Division of North American Aviation, Inc., 6633 Canoga Ave., 
Canoga Park, Calif. Home: 5432 Wilbur Ave., Tarzana, Calif. 
(LR, SR) 

HOFSTEIN, LAWRENCE L., (m) Acting Mgr. Sys. Section, Missile 
Sys. Support Lab., American Machine & Foundry Co., 200 Henry 
St., Stamford, Conn. Home: 414 Spruce Lane, East Meadows, 
N. Y. (SR, SP) 

HOGAN, WILLIAM 8B., (s) Princeton University, Princeton, N. J. 
Home: 15 South Dod, Princeton, N. J. (SP) 

HOGLUND, RICHARD F., (s) Gas Dynamics Laboratory, Northwestern 
University, Evanston, Ill. Home: 1114 Grant, Evanston, Ill. 
(SR, SP) 

HOHNHORST, TERRENCE R., (s) Staff/Sgt., USAF, 3918 Insti. Sq., 
APO 194, New York, N. Y. Home: RFD 1, Deerfield, O. 

HOISINGTON, KATHLEEN, (m) High Temp. Res., Research Institute 
of Temple University, High Temp., Test Area, Elverson, Pa. 
Home: RD 2, Collegeville, Pa. 

HOKANSON, CARL G., (m) President, C. G. Hokanson Co., Inc., 2140 
Pontius Ave., Los Angeles 25, Calif. (HF, RJ) 

HOKANSON, EVERT C., (a) Pres., Components Corporation, 35 N. 
Arroyo Parkway, Pasadena, Calif. (LR) 

HOKE, RALPH M., (m) Devel. Engr., Solid Rocket Div., Aerojet-Gen- 

eral Corp., Sacramento, Calif. Home: 5560 Illinois Ave., Fair Oaks, 
Calif. (PC, SR) 

HOLBECK, HERBERT J., (m) Devel. Engr., Missile Engr. Sect., Jet 
Prop. Lab., CIT, 4800 Oak Grove Rd., Pasadena, Calif. Home: 
770 Florecita Terrace, Altadena, Calif. (SR, SP) 

HOLBROOK, EDWARD F., (a) Engr., Herring-Hall Marvin Safe Co., 
Grand Blivd., Hamilton, O. Home: 908 Campbell Ave., Hamilton, 
O. (RJ, SP) 

HOLBROOK, JAMES M., (s) Wayne State University, Detroit, Mich. 
Home: 9616 Prest, Detroit 27, Mich. (HF) 

HOLCOMB, DON C., (m) Member Technical Staff, Space Technology 
Laboratories, Ramo Wooldridge Corp., 5730 Arbor Vitae, Los 
Angeles, Calif. Home: 1040 W. Ave. H6, Lancaster, Calif.(LR, PC) 

HOLCOMB, CDR. JOHN K., (m) USN, Deputy Head, Range Planning 
& Develop. Grp., Naval Air Missile Test Center, Point Mugu, 
Calif. Home: 6287 Geneva St., Ventura, Calif. (SP) 

HOLCOMB, NORMAND P., (a) Design Engr., Kaman Aircraft Corp., 
Old Windsor Road, Bloomfield, Conn. Home: 43 Spring St., 
Warehouse Point, Conn. 

HOLDER, BILLIE, (a) Publisher, Alamogordo Daily News, Ninth and 
Maryland, Alamogordo, N. Mex. Home: 901 Cedar, Alamogordo, 
N. Mex. (IG, SP) 

HOLDER, DARRYL J., (s) Alabama Polytech. Institute, 336 W. Mag- 
nolia Ave., Auburn, Ala. Home: 312 7th St. S.E., Gadsden, Ala- 
(IG, SR) 

HOLDERNESS, EUGENE R., (m) Process Engrng., Group Leader, 
Aerojet-General Corp., Sacramento, Calif. Home: 2940 Walnut, 
Carmichael, Calif. (LR, SR) 

HOLDHUSEN, JAMES S., (m) V. P. and Chief Res. Engr., FluiDyne 
Engineering Corp., 5740 Wayzata Bivd., Minneapolis 16, Minn. 
Home: 4900 Morgan Ave. So., Minneapolis 9, Minn. (RJ, SR) 
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HOLLABAUGH, GEORGE, (m) Staff Consultant, Missile Guidance, 
American Bosch Arma Corporation, Garden City, N. Y. Home: 
35-05 87th St., Jackson Heights 72, N. Y. (IG, SP) 

HOLLAND, ALLAN L., (s) Assoc. Engr., Electronics and Controls 
Dept., The Martin Company, Baltimore 3, Md. Home: 1707 
Aberdeen Rd., Towson 4, Md. (IG, SR) 

HOLLAND, GEORGE J., (m) Design Engr., Flight Test & Develop., 
Boeing Airplane Co., Seattle 24, Wash. Home: 19805 4th Ave. 
So., Seattle 88, Wash. (HF, SP) 

HOLLAND, KENNETH DELEVAL, JR., (m) Mech. Engr., Douglas Air- 
craft Co., 3000 Ocean Pk. Blvd., Santa Monica, Calif. Home: 
10801 Ambazacway, Los Angeles 24, Calif. (LR, SR) 

HOLLANDER, BURTON A., (s) Newark College of Engineering, 365 
High St., Newark, N. J. Home: 55 Reeves Pl., Newark 8, N. J. 
(HF, SP) 

HOLLEY, HERSCHEL Q., (m) Tech. Director, Longhorn Div., Thiokol 
Chemical Corp., Marshall, Tex. Home: 1204 Washington PI., E., 
Marshall, Tex. (IG, SR) 

HOLLINGER, WILLIAM T., (a) Pasadena City College, Pasadena, 
Calif. Home: 1131 Valley View Ave., Pasadena, Calif. (LR, SP) 

HOLLINGSWORTH, THOMAS H., (s) Alabama Polytechnic Institute, 
Auburn, Ala. Home: 19 Alan Homes, Bynum, Ala. (SR, SP) 

HOLLISTER, MYRON P., (s) Stanford University, Menlo Park, Calif. 
Home: 303 Sheridan Rd., Fort Bliss, Tex. (LR, SP) 

HOLLISTER, ROBERT S., (m) Publications Supvr., Publications, Dou- 
glas Aircraft Co., Inc., Santa Monica, Calif. Home: 3831 W. 
171st St., Torrance, Calif. (SP) 

HOLLON, FRANK O., JR., (s) Engr. Trainee-Mechanical, Missile Unit 
Maintenance Br., Field Service Div., U. S. A., Redstone Arsenal, 
Ala. Home: 3027-D Cloverdale Rd., Montgomery, Ala. (LR, SP) 

HOLLOWAY, DAN M., (a) V. P., Sales, Midwestern Instruments, Inc., 
4lst and Sheridan, Tulsa, Okla. Home: 3739 E. 45th Pl., Tulsa, 
Okla. 

HOLLOWAY, FRANK L., (m) Specialist, Prod. Devel., General Chemi- 
cal Div., Allied Chemical Company, 40 Rector St., New York 6, 
N. Y. Home: 39 Evergreen Ave., New Providence, N. J. (PC) 

HOLLOWAY, DR. MARSHALL G., (m) Pres., Nuclear Products, Erco 
Division, ACF Industries, Inc., P.O. Box 5, Riverdale, Md. Home: 
6101 16th St., N.W., Washington 11, D. C. (IG, HF) 

HOLLOWAY, RICHARD B., (m) Aerodynamicist “‘A’’, Boeing Airplane 
Co., 3801 So. Oliver, Wichita 1, Kan. Home: 1734 No. Bluff, 
Wichita 14, Kan. (SP) 

HOLM, EDWARD F., (s) University of Southern California, Los An- 
geles 7, Calif. Home: 1050 Beverly Way, Altadena, Calif. (RJ, SP) 

HOLMES, ALFRED F., Supervision (Experimental Missile) Pilotless 
Aircraft Div., Boeing Airplane Co., P.O. Box 3925, Seattle 24, 
Wash. Home: 234 W. 198, Seattle 77, Wash. (LR, RJ) 

HOLMES, CDR. DAVID C., (m) Operations Officer, U.S.S. Norton 
Sound (AVM-1), c/o Fleet Post Office, San Francisco, Calif. 
Home: 126 Endicot Place, Port Hueneme, Calif. (IG, SP) 

HOLMES, DONALD W., (s) University of Manitoba, Winnipeg, Mani- 
toba, Can. Home: c/o Officer’s Mess, Fort Churchill, Manitoba, 
Can. (IG, PC) 

HOLMES, RICHARD A,., JR., (m) Engr., ARMA Div., American Bosch 
Arma Corp., Roosevelt Field, Garden City, N. Y. Home: 1359 
Northern Bivd., Roslyn, N. Y. (IG, SP) 

HOLMES, WILLIAM C., JR., (m) Pres. & Gen. Mgr., McClintock-Taylor, 
Inc., Los Angeles, Calif. Home: 2128 Chelsea Rd., Palos Verdes 
Estate, Calif. (LR, PC) 

HOLMES, WILLIAM E., (m) Chief Tech. Engr., Defense Plants Div., 
Harvey Aluminum Sales, Inc., Milan Arsenal, Milan, Tenn. Home: 
503 N. 17th Ave., Humboldt, Tenn. (PC, SR) 

HOLMES, WILLIAM C., (m) Div. Mgr., Lockheed Missile Systems Div., 
Palo Alto, Calif. Home: 20095 Pierce Rd., Saratoga, Calif. 
(HF, SP) 

HOLSEN, JAMES N., (m) Assist. Prof., Chem. Engrng. Dept., Wash- 
ington University, St. Louis 5, Mo. Home: 6916 Waterman, St. 
Louis 5, Mo. (PC, RJ) 

HOLSHOUSER, EDWARD L., (a) Supvr. Employee Testing, Employee 
Rel. Dept., The Manufacturers Light and Heat Company, 800 
Union Trust Bidg., Pittsburgh 19, Pa. Home: Box 38, Elrama, 
Pa. (IG, HF) 

HOLSTON, ROBERT E., (s) Mech. Des. Engr., Airborne Communica- 
tions Div., Radio Corporation of America, Front & Cooper St., 
Camden, N. J. Home: 419 Lippincott, Riverton, N. J. (LR, SP) 

HOLT, JAMES TERRENCE, (s) Home: 1409 Hillcrest, Bartlesville, 
Okla. (LR, SP) 

HOLT, OSCAR E., (m) Quality Control Mgr., Electronics Div., Curtiss- 
Wright Corp., Caristadt, N. J. Home: 2 Yorke Rd., Mt. Lakes, 
N. J. (1G) 

HOLTZ, TOBENETTE, (a) Engr., Aerodynamics, North American Avia- 
tion, Inc., Columbus 16, O. Home: 600 E. Town St., Columbus 
15, O. (PC, SP) 

HOLTZMAN, CLARENCE W., JR., (m) Devel. Engr., Ordnance, Minne- 
apolis-Honeywell Regulator Company, 600 Second St., Hopkins, 
Minn. Home: 14538 Woodhaven Rd., Hopkins, Minn. 

HOLZL, ROBERT A., (m) Assist. Gen. Mgr., American Machine & 
Foundry Co., Pacoima, Calif. Home: 468 Paulette Pl., La Canada, 
Calif. (LR, PC) 


HOLZMAN, ALLEN L., (m) Sr. Engr., Gen. Res. Dept., Reaction Motors 
Div., Thiokol Chemical Corp., Ford Rd., Denville, N. J. Home: 
164 Davey St., Bloomfield, N. J. (LR, PC) 

HOLZMAN, DAVID, (m) Assist. Sr. Engr., Systems Div., Aerojet- 
General Corp., P.O. Box 296, Azusa, Calif. Home: 3003 Clare. 
mont Hts. Dr., Claremont, Calif. (LR, PC) 

HOMIAK, ROBERT LEO, (s) University of Detroit, Detroit, Mich. 
Home: 8232 Riverdale, Dearborn, Mich. (IG) 

HOOD, EDWARD E., JR., (m) Nuclear Powerplant Engr., Jet Engine 
Dept., A.G.T., General Electric Co., Cincinnati 15, O. Horne: 
933 Hollytree Lane, Cincinnati 31, O. (RJ, SP) 

HOOD, WILLIAM J., (m) Engr., Technology Instrument Corporation of 
California, 7229 Atoll Ave., North Hollywood, Calif. Home: 12054 
Moorpark St., Apt. 4, North Hollywood, Calif. (IG, SP) 

HOOK, DONALD W., (s) Purdue University, W. Lafayette, Ind. Home: 
1702 Rainey St., Lafayette, Ind. (SP) 

HOOKS, BRIG. GEN. DANIEL E., (m) USAF, Hq. AFMDC, 510 Idzho 
St., Holloman AFB, N. Mex. Home: Box 152, lowa Park, Tex. 
(HF, SP) 

HOOPER, WARREN H., (m) Mgr., Customer Relations, Grand Cent-al 
Rocket Co., P.O. Box 211, Redlands, Calif. Home: 1361 Monterey 
Ave., Redlands, Calif. (SR) 

HOOVER, GARY G., (s) Tri-State College, Angola, Ind. Home: 409 E, 
Maumee, Angola, Ind. 

HOP, HOWE, (m) Engr., Aerothermo Dynamics Dept., Northrop Aijr- 
craft, Inc., 11150 Firmona Ave., Inglewood, Calif. (SR, SP) 
HORAN, JOHN J., (m) Test Engr., Heat Transfer Group, CANEL, 

Middletown, Conn. Home: Saybrook Rd., Haddam, Conn. (SP) 

HORD, RICHARD N., (m) Prop. Systems Des. Specialist, Prop. Sys- 
tems Engrng. Dept., Lockheed Aircraft Corp., Marietta, Ga. 
Home: 159 Cromwell Rd., N.E., Atlanta 19, Ga. (LR, SR) 

HORN, PAUL, (m) Aero. Power Plant Res. Engr., Engine Performance, 
Naval Air Turbine Test Station, Trenton, N. J. Home: 438 Belle- 
vue Ave., Trenton 8, N. J. (IG, SP) 

HORNE, CHARLES F., JR., (m) V. P. and Pomona Div. Mgr., Convair, 
A Division of General Dynamics Corporation, P.O. Box 1011, 
Pomona, Calif. Home: 844 Hillcrest Drive, Pomona, Calif. (IG) 

HORNE, HARRY B., (m) Director, Corporate Planning, Marquardt Aiv- 
craft Co., 16555 Saticoy St., Van Nuys, Calif. Home: 8612 Jellico 
Ave., Northridge, Calif. (HF, SP) 

HORNE, LAURENT, (a) Columbia University, New York, N. Y. Home: 
114 E. 52 St., New York, N. Y. 

HORNE, ROBERT D., (s) University of Hartford, Hartford, Conn. 
Home: Pendelton Rd., Granby, Conn. (IG, SP) 

HORNER, JOHN W., (m) Proj. Mgr., Devel., Staff Res. & Develop., 
Thompson Products Inc., 211 Hindry Ave., Inglewood, Calif. 
Home: 8935 Valley View Ave., Whittier, Calif. (LR, SP) 

HORNIDGE, ROBERT H., (m) Sr. Engr., Res. and Devel., Aerophysics 
Development Corporation, Subsidiary Curtiss Wright Corp., Box 
689, Santa Barbara, Calif. Home: 1817 Clearview Rd., Santa 
Barbara, Calif. 

HORNING, THOMAS D., (m) Sr. Engr., Pacific Div., Bendix Aviation 
Corp., 11600 Sherman Way, No. Hollywood, Calif. Home: P.O. 
Box 3043, No. Hollywood, Calif. (IG, SR) 

HOROWITZ, THEODORE R., (a) Des. Engr., Convair-Astronautics, A 
Division of General Dynamics Corp., 3165 Pacific Highway, San 
Diego 16, Calif. Home: 2807 Claflin Ave., New York 68, N.Y. 
(LR, SP) 

HORST, JACK A., (m) Design Specialist, Systems Engineering, The 
Martin Company, Denver Div., P.O. Box 179, Denver 1, Colo. 
Home: 3942 West Greenwood Place, Denver 19, Colo. (SP) 

HORST, JOSEPH R., (m) Power Plant Des. Group Engr., Northrop 
Aircraft Co., Hawthorne Field, Hawthorne, Calif. Home: Box 
444, Lucerne Valley, Calif. (PC, SP) 

HORSTMAN, S. W., JR., (s) University of Virginia, Charlottesville, Va. 
Home: 1474 W. Little Creek Rd., Norfolk 5, Va. 

HORSWILL, JAMES W., (s) University of Minnesota, Minneapolis, 
Minn. Home: 2815 W. 45th St., Minneapolis 10, Minn. (PC, SP) 

HORTMAN, AMBROSE C., JR., (s) Alabama Polytechnic Institute, 
Auburn, Ala. Home: 437 Wright’s Mill Rd., Auburn, Ala. 

HORWITZ, LEONARD H., (m) Development Engr., Aerojet-General 
Corp., Sacramento, Calif. Home: 2852 Santa Paula Ct., Sacra- 
mento, Calif. (SR) 

HOSIER, C. W., JR., (m) Asst. Director, Customer Rel. & Field Ser., 
Aerojet-General Corp., Box 296, Azusa, Calif. Home: 1838 El! 
Vista Circle, Arcadia, Calif. (LR, SR) 

HOSKEN, ROBERT W., (s) Polytechnic Institute of Brooklyn, Brook- 
lyn 1, N. Y. Home: 101-25 223rd St., Queens Village, N. Y. 
HOSKINS, STERLING R., JR., (a) Supvr., Rec. Insp., Missile Division, 
Chrysler Corp., Detroit, Mich. Home: 141 Tyler, Highland Park 

3, Mich. (IG, SP) 

HOTZ, HARRY E., (m) Supvr., Missile Propulsion Des. Sect., Northrop 
Aircraft Inc., Hawthorne, Calif. Home: 7485 Henefer Ave., Los 
Angeles 45, Calif. 

HOTZ, ROBERT B., (m) Editor, Aviation Week, 1174 National Press 
Bidg., Washington 4, D. C. Home: 9720 Holmburst Rd., Bethesda 
14, Md. (PC, SP) 

HOUBY, JENS G., (s) New York University, New York, N. Y. Home: 
102-39 185th St., Hollis 23, N. Y. (LR, SP) 
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HOUCHINS, LT. LEE S., (s) USN, University of New Mexico, Albu- 
querque, N. Mex. Home: 412 Richmond SE, Albuquerque, N. 
Mex. 

HOUGH, ORVILLE L., (m) Proj. Mgr., Special Projects Div., The 
Stearns-Roger Mfg. Co., 660 Bannock St., Denver 4, Colo. Home: 
8315 W. 4th Ave., Lakewood 15, Colo. (LR, SP) 

HOUGH, RICHARD R., (m) Assist. Chief Engr., Oper., Engrng. Dept., 


American Telephone & Telegraph Company, 195 Broadway, 
Room 1817, New York 7, N. Y. Home: 2 Highland Ave., Madi- 
son, N. J. (IG) 

HOUGHTON, ARTHUR A,., Ill, (s) Dublin School, Dublin, N. H. Home: 
Money Pond, Fisher's Island, N. Y. 

HOUGHTON, CHARLES P., (m) Des. Engr., Missiles Engrng., Douglas 
Aircraft Co., 827 Lapham St., El Segundo, Calif. Home: 424 14th 
St., Santa Monica, Calif. (LR, SR) 

HOUGHTON, RICHARD B., (m) Assist. Des. Group Engr., Convair- 
Astronautics, Div. of General Dynamics Corp., San Diego, Calif. 
Home: 4231 Hill St., San Diego 7, Calif. (IG, PC) 

HOUHOULIS, PAUL, (s) University of Hartford, Hartford, Conn. Home: 
Ellington Rd., Wapping, Conn. (IG, HF) 

HOULE, JOHN F., (m) Res. Engr. A, Lockheed Missiles Systems Div., 
3251 Hanover St., Palo Alto, Calif. Home: 19050 Pendergast, 
Cupertino, Calif. (LR, PC) 

HOULT, CHARLES H., (m) Pres., United Sash & Door Co., 715 W. 
Harry St., Wichita 12, Kan. Home: 13602 E. Central, Wichita, 
Kan. (IG, SP) 

HOUPT, FRANK P., (m) Mgr., Application Engrng. Dept., Fischer 
and Porter, Inc., County Line Rd., Hatboro, Pa. Home: Hunt- 
ingdon Rd., Hatboro, R.D., Pa. (1G) 

HOUSE, LT. COL A. T. (m) USAF Chief Contractors Flight Test and 
Operations, Hqs. Air Material Command, Dayton, O. Home: 211 
N. Cherrywood, Dayton 3, O. 

HOUSE, WILLIAM C., (f) Director, Aerojet Systems Div., Aerojet- 
General Corp., 6352 Irwindale Ave., Azusa, Calif. Home: 1411 
Tulane Rd., Claremont, Calif. (LR, SP) 

HOUSER, JAMES G., (m) Mgr. Ground Systems Dept., The Martin 
Company, Orlando, Fla. Home: 870 Keyes Ave., Winter Park, 
Fla. 

HOUSTON, COLIN A., (m) Sr. Tech., Market Development Dept., 
Shell Chemical Corporation, 50 West 50th St., New York 20, 
N. Y. Home: Old White Plains Road, Mamaroneck, N. Y. (LR, PC) 

HOUSTON, PETER T., (s) Boston University, Boston, Mass. Home: 
34 Downing St., Hingham, Mass. (PC, SP) 

HOUSTON, LCDR WILLARD S., JR., (m) USN., Geophysics Br. Earth 
Science Div., Office of Naval Research, 17th & Constitution Ave. 
N.W., Washington 25, D. C. Home: 2455 N. Rockingham St., 
Arlington 7, Va. (IG, SR) 

HOVEY, CHARLES M., (m) Test and Devel. Engr., Engrng. Dept., 
Bristol Aircraft (Western) Ltd., P.O. Box 874, Winnipeg, Can. 
Home: 280 Waverley St., Winnipeg 9, Can. (IG, SR) 

HOWARD, A. D., (s) University of Cincinnati, Cincinnati, O. Home: 
5231 Hunter Ave., Norwood 12, O. 

HOWARD, CLAYTON, (m) Proj. Supvr., Prod. Engrng., Beli Aircraft 
Corp., P.O. Box 1, Buffalo, N. Y. Home: 105 Legion Dr., Kenmore 
a7, 

HOWARD, DONALD K., (m) Sr. Guided Missile Engr., Army Guided 
Missile Agency, ORDXR-FMR, Redstone Arsenal, Ala. Home: 131 
Murdock Rd., Baltimore 12, Md. 

HOWARD, DUANE W., (m) Res. Engr., Boeing Airplane Co., Wichita, 
Kan. Home: 1313 Gow St., Wichita, Kan. (PC, RJ) 

HOWARD, EDWARD F., (s) Wayne State University, Detroit 2, Mich. 
Home: 26 Peterboro Ave., Detroit 1, Mich. 

HOWARD, EPHRAIM M., (m) Staff Specialist, Asst. to Exec. Engr., 
Powerplants Engrng., Marquardt Aircraft Co., 1655 Saticoy, Van 
Nuys, Calif. Home: 8820 Jumilla Ave., Northridge, Calif. (SR, SP) 

HOWARD, JOHN M., (m) Develop. Chemist, Propellant Develop., 
Aerojet-General Corp., Azusa, Calif. Home: 1533 E. Vernen St., 
West Covina, Calif. (RJ, SR) 

HOWARD, JOHN R., (m) Supvr., Environmental Lab., A. C. Spark 
Plug, Div. of General Motors Corp., 1925 E. Kenilworth Place, 
Milwaukee 2, Wis. Home: 808 E. Bradley Rd., Milwaukee 17, 
Wis. (1G) 

HOWLE, ROBERT B., (s) Alabama Polytechnic Institute, Auburn, Ala. 
Home: 300 N. Bridge St., Wetumpka, Ala. 

HOWARD, ROBERT C., (m) Director, Develop. Engrng., Systems Div., 
G. M. Giannini & Co., Inc., 1902 W. Chestnut, Santa Ana, Calif. 
Home: 296 Del Mar, Costa Mesa, Calif. (IG, SP) 

HOWARD, ROBERT W., (m) Guided Missile Officer, USAF, Eglin AFB, 
Fla. Home: 409 Hollywood Blivd., Fort Walton Beach, Fla.(SR, SP) 

HOWARD, WILMER S., (m) Des. Engr., Thrust Chamber Dept., Aero- 
jet-General Corp., Sacramento, Calif. Home: 10525 Dolecetto 
Dr., Rancho Cordova, Calif. 

HOWELL, CLARENCE S., JR., (m) Aerodynamics Engr., Boeing Air- 
plane Co., Seattle, Wash. Home: 8807 S.E. 63rd St., Mercer 
Island, Wash. (SR, SP) 

HOWELL, GLEN W., (m) Res. Engr., Liquid Propulsion Systems Div., 
Jet Propulsion Laboratory, C.I.T., 4800 Oak Grove Dr., Pasa- 
dena, Calif. Home: 686 Brookside Lane, Sierra Madre, Calif. 
(LR, SP) 


HOWELL, ROBERT L., (m) Weapon Systems Engr., Test Engrng., 
AFMTC, USAF, Patrick AFB, Fla. Home: 145 N.E. Dr., Patrick 
AFB, Fla. (IG, SP) 

HOWELL, WILLIAM G., (m) Chief Des. Engr., Sundstrand Turbo Div. 
of Sundstrand Machine Tool Co., 2480 W. 70th Ave., Denver 11, 
Colo. Home: 6055 Cody St., Arvada, Colo. (IG, SP) 

HOY, WILLIAM F., (m) Supvr., Mech. & Electro-Mech. Systems, Asso- 
ciated Missile Products Co., 2709 N. Garcy Ave., Pomona, Calif. 
Home: 369 S. Geneva, Claremont, Calif. 

HOYLER, WILBURNE F., (m) Des. Gp. Engr., Convair, Div. of General 
Dynamics Corp., Fort Worth, Tex. Home: 4604 Kemble, Fort 
Worth, Tex. 

HOYT, KENDALL K., (m) Exec. Director, Association of Missile & 
Rocket Industries, 1079 National Press Bidg., Washington 4, 
D. C. Home: 7735 Lakeview Dr., Falls Church, Va. (HF) 

HOZAKI, SHIGEMI, (m) Res. Engr., Rocketdyne, Div. of North Ameri- 
can Aviation, Inc., 6633 Canoga Ave., Canoga Park, Calif. Home: 
888 N. Fair Oaks Ave., Pasadena, Calif. (LR, SR) 

HRUSKA, THOMAS A., (s) Columbia University, New York, N.Y. 
Home: 293 Riverside Dr., New York, N. Y. (HF, SP) 

HRUSOVSKY, JOSEPH A., (s) Penn State University, University Park, 
Pa. Home: 243 E. Abbott St., Lansford, Pa. 

HSU, CHENG TING, (m) Visiting Assoc. Prof., Dept. of Aeronautical 
Engrng., lowa State College, Ames, lowa. (RJ, SP) 

HU, WELLINGTON W., (s) Res. Assoc., Dept. of Aeronautical Eng., 
Wayne State University, Detroit 2, Mich. Home: 5404 Fourth 
Ave., Detroit 2, Mich. (LR, RJ) 

HUANG, DAVID H. T. (m) Sr. Des. Engr., Reaction Motors Div., Thio- 
kol Chemical Corp., Ford Road, Denville, N. J. Home: 91 Moun- 
tain Ave., Tall Oaks, Summit, N. J. (LR, SR) 

HUBBARD, ROBERT M., (m) Des. Engr., Redstone Div., Rocket 
Engrng. Dept., Thiokol Chemical Corporation, Huntsville, Ala. 
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ton Ave., New York 17, N. Y. Home: 227 Glendale Rd., Scars- 
dale, N. Y. 
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KERSHNER, WILLIAM K., (a) Corporation Pilot, Texas Gas Transmis- 
sion Corp., 416 W. 3rd, Owensboro, Ky. Home: 2206 Westview 
Dr., Owensboro, Ky. (IG, SP) 

KERTSON, JAMES A., (m) Mgr., Missile Products Div., Fruehauf 
Trailer Company, 5137 South Boyle Ave., Los Angeles 58, Calif. 
Home: 3664 Grayburn Rd., Pasadena, Calif. (IG) 

KESILIS, STNLEY P., (m) Res. Spec., Lockheed Missile Systems 
Div., 7701 Woodley Ave., Van Nuys, Calif. Home: 8101 Kelvin 
Ave., Canoga Park, Calif. 

KESSLER, ALAN H., (s) University of Connecticut, Storrs, Conn. 
Home: 14 Williams St., Norwich, Conn. (IG, SP) 

KESSLER, EDWARD R., (m) Sr. Engr., Rocket Engine Proj. Dept., Re- 
action Motors Div., Thiokol Chemical Corp., Ford Rd., Denville, 
N. J. Home: 947 East 27th St., Paterson 3, N. J. (LR, PC) 

KESSLER, STEPHEN L., (s) University of Miami, Coral Gables, Fla. 
Home: 4720 NW 5 St.,. Miami, Fla. 

KESTING, LAWRENCE W., (m) Aero Power Plant Res. & Devel. Engr., 
NARTS, Lake Denmark, Dover, N. J. Home: 1302 Belair Dr., 
Tullahoma, Tenn. 

KETCHAM, BRUCE V., (m) Assoc. Prof. & Chairman, School of Aero- 
nautical Engrng., University of Oklahoma, Norman, Okla. Home: 
1128 W. Brooks, Norman, Okla. (LR, PC, RJ, SR, SP) 

KETCHUM, JAMES R., (m) Sr. Res. Engr., Aeronautical Division, Re- 
search Dept., Minneapolis-Honeywell Regulator Co., 2600 Ridg- 
way, Minneapolis 13, Minn. Home: 4950 Jersey Ave. N, Minne- 
apolis 27, Minn. (IG, SP) 

KETTERER, ARTHUR V., (s) Stevens Institute of Technology, Hoboken, 
N. J. Home: 58 Mading Terr., Hillside 5, N. J. (PC, SP) 

KEYES, STUART R., JR., (m) Engr., Operations and Scheduling, The 
Martin Company, Box 878, Holloman AFB, N. Mex. Home: 2305 
Pine Dr., Alamogordo, N. Mex. (HF) 

KEYS, DON D., (m) Chief, Des. Section Radar Div., White Sands Sig- 
nal Agency, White Sands Missile Range, N. Mex. Home: 1965 
Missouri, Las Cruces, N. Mex. 

KEYS, PHILLIP M., (s) Design Support Group, Boeing Airplane Co., 
Seattle 5, Wash. Home: 3131 43rd Ave., N.E., Tacoma 22, Wash. 
(IG, SP) 

KIBBY, BOB G., (s) Oklahoma University, Norman, Okla. Home: 121 
W. Lynn, Norman, Okla. 


KIDD, CLARENCE J., (m) Sales Engr., Special Products, Fabricating 
Div., Kaiser Steel Corp., 7301 Telegraph Rd., Los Angeles 22, 
Calif. Home: 13938 Otsego St., Sherman Oaks, Calif. (SR, SP) 

KIDD, JERRY STUART, (m) Res. Assoc., Lab. of Aviation Psychology, 
Ohio State University, Ohio State Res. Center, Columbus, O. 
Home: 422 Clearview Ave., Worthington, O. 

KIDD, STEPHEN, (m) Admin. Asst., Committee on Project Research, 
Princeton University, Princeton, N. J. Home: 36 Logan Dr., 
Princeton, N. J. 

KIDWELL, ROBERT P., (m) Physicist, Flight Simulation Lab., Army 
Ordnance, White Sands Missile Range, N. Mex. Home: Box 214, 
701 Montana St., El Paso, Tex. 

KIEFER, FRANK V., (a) Contracts Mgr., Lavelle Aircraft Corp., Sterl- 
ing St., Bucks Co., Newtown, Pa. Home: 38 Vivid Leaf Lane, 
Levittown, Pa. (LR, SR) 

KIEHL, JOHN R., (m) Pad Engr., Mech., Pan American World Airways, 
Inc., Patrick AFB, Fla. Home: 941 Church St., Cocoa, Fla.(LR, SP) 

KIEHLE, MARLIN H., (m) Aerodynamics Unit Head, Pilotless Aircraft 
Div., Boeing Airplane Co., Seattle 24, Wash. Home: 16628 Ma- 
rine View Dr., Seattle 66, Wash. (1G, SP) 

KIEHN, ORVILLE A., (s) U. S. Naval Academy, Annapolis, Md. Home: 
1339 Pleasant, Walla Walla, Wash. (IG, PC) 

KIEL, JOHN P., (m) V. P., Producers Service Co., 2704 W. Olive Ave., 
Burbank, Calif. Home: 6554 Blewett Ave., Van Nuys, Calif. (IG) 

KIES, JOHN R., (m) Aerodynamics Engr., Lockheed Missile Systems 
Division, Sunnyvale, Calif. Home: 1029 Belvedere Lane, San Jose, 
Calif. (SP) 

KILBANE, JAMES V., (s) The Ohio State University, Columbus 10, O. 
Home: 3720 West 129 St., Cleveland 11, O. (HF, SP) 

KILLAM, FRANK S., (s) Boston University, E. Boston, Mass. Home: 
306 Union St., Braintree 84, Mass. (LR, RJ) 

KILLEEN, PAUL EDWARD, (m) San Jose State College, San Jose, 
Calif. Home: 2749 Golden Gate Ave., San Francisco, Calif. 
KILMER, M. DANIEL, (m) V. P., Engrng. & Sales, J. C. Carter Co., 
671 W. 17th St., Costa Mesa, Calif. Home: 1525 Santanella 

Terr., Corona del Mar, Calif. (LR, PC) 

KILMURRAY, EDWARD G., JR., (s) University of Colorado, Boulder, 
Colo. Home: 626 Apache Ave., Raton, N. Mex. (PC, SP) 

KIMBALL, ARNOLD R., (m) Proj. Mgr., Rockets Division, Bell Aircraft 
Corp., P.O. Box 1, Buffalo 5, N. Y. Home: 200 Puritan Ave., 
Tonawanda, N. Y. (LR, SP) 

KIMBALL, CHARLES B., (s) California State Polytechnic College, San 
Luis Obispo, Calif. Home: 1431 Sierra Dr., Arroyo Grande, Calif. 
(SR, SP) 

KIMBALL, CHARLES N., (m) Pres., Midwest Research Institute, 425 
Volker Bivd., Kansas City, Mo. Home: 2301 Stratford Rd., Kansas 
City, Mo. 

KIMBALL, CURTIS Y., (m) USN Hq. US Conarc, Fort Monroe, Va. 

Home: 15849 E. San Jose St., Puente, Calif. (IG, SP) 


KIMBALL, DAN A., (m) Pres., Aerojet-General Corporation, 1625 Eye 
St., N.W., Washington 6, D. C. Home: 3900 Cathedral Ave., 
Washington 16, D. C. 

KIMBALL, JOHN G., (m) Staff Engr., Wyle Laboratories, 130 Mary- 
land, El Segundo, Calif. Home: 11304 Stanwood Dr., Los Angeles 
66, Calif. (LR, PC) 

KIMBALL, ROBERT B., (a) Proj. Chem., Atomic Energy Division, 
Phillips Petroleum Company, National Reactor Testing Station, 
Idaho Falls, Idaho. Home: 1048 Lovejoy St., Idaho Falls, Idaho. 
(SP) 

KIMBLEY, ROBERT J., (s) Electrical & Instr. Tech., Lockheed Aircraft 
Corp., Ontario International Airport, Ontario, Calif. Home: 519 
West Nevada, Ontario, Calif. (RJ, SP) 

KIME, CARL E., (m) Sr. Engr., Systems Group, Missile Division, Chrys- 
ler Corp., P.O. Box 2628, Detroit 31, Mich. Home. 1139 Harvard, 
Berkley, Mich. (LR, SP) 

KIMMY, EMMETT R., (m) Assoc. Engr., Douglas Aircraft Co., Lake- 
wood Blvd., Long Beach, Calif. Home: 3016 Marquita St., Long 
Beach, Calif. 

KIMURA, MINORU, (a) Sr. Partner, Res. Kimura Bros. 908 8th Ave., 
Seattle 4, Wash. (IG, SR) 

KINACK, RONALD J., (s) Wayne State University, Detroit 2, Mich. 
Home: 15831 Littlefield, Detroit 27, Mich. (SP) 

KINCANON, ERIC L., (s) U. S. Naval Academy, Annapolis, Md.(HF, %P) 

KINCHELOE, CAPT. IVEN C., (m) USAF, Chief Manned Space Cr ft 
Sect., AFFTC, Edwards AFB, Calif. Home: 102—15th St., Ed- 
wards, Calif. (LR, SP) 

KINDSVATER, HOWARD M., (m) Staff Scientist, Flight Sciences Div., 
Lockheed Missile Systems Div., P.O. Box 504, Sunnyvale, Calif. 
Home: 1429 Meadow Lane, Mountain View, Calif. (LR, SR) 


KINEYKO, WILLIAM R., (s) Fairleigh Dickinson University, Teaneck, 
N. J. Home: 238 Windsor St., Kearny, N. J. (LR, SP) 

KING, ALAN F., (m) Consultant, Systems Engineers & Consultani‘s, 
Inc., P.O. Box 64473, Los Angeles, Calif. Home: 1335 Riviera 
Dr., Pasadena, Calif. (PC, SR) 

KING, ARCHER E., (m) Tech. Writer, Engrng., Melpar, Inc., 3000 
Arlington Blvd., Falls Church, Va. Home: 1426 Pat. Henry Dr., 
#301, Falls Church, Va. (1G, SP) 

KING, CAMERON W., (m) Sr. Dist. Application Engr., Scintilla Div., 
Bendix Aviation Corporation, Sidney, N. Y. Home: 35 Louelin 
Ave., Dayton 59, O. (PC, HF) 

KING, CHARLES H., JR., (m) Head, Combustion Section, Research 
Dept., United Aircraft Corp., East Hartford, Conn. Home: 251 
Spring St., Manchester, Conn. (LR, PC) 

KING, DOUGLAS A., (m) Sr. Hydrodynamics Engr., Research Staff, 
Flight Vehicles Dept., The Martin Company, Baltimore 3, Md. 
Home: Palomino St., White Marsh, Md. (SP) 

KING, HENRY E., (m) Field Engr., Missile & Aircraft Ground Sup- 
port Equip., Air Logistics Corporation, 3600 East Foothill Bivd., 
Pasadena, Calif. Home: 3255 Lincoln Ave., Altadena, Calif. 

KING, LEIGHTON S., (m) Chief, Tech. Services & Special Proj., AiRe- 
search Mfg. Co., 402 So. 36th St., Phoenix, Ariz. Home: 4921 
E. Exeter Bivd., Phoenix, Ariz. 

KING, MERLE W., (s) University of Kansas, Lawrence, Kan. Home: 
101 W. Fifth, Plainville, Kan. (LR, SP) 

KING, OSCAR L., (m) Assoc. Engr., Missiles Div., Douglas Aircraft 
Co., 3000 Ocean Park Bivd., Santa Monica, Calif. Home: 1340 
N. Citrus, Los Angeles 28, Calif. (SP) 

KING, PHILIP, (s) University of Florida, Gainesville, Fla. Home: Box 
3476, University Station, Gainesville, Fla. 

KING, RICHARD A., (s) University of California, Los Angeles, Calif. 
Home: 3271 Sepulveda, Los Angeles 66, Calif. (IG, SP) 

KING, ROLLAND E., (s) Purdue University, W. Lafayette, Ind. Home: 
RR 4, Frankfort, Ind. 

KINGHORN, GEORGE F., (m) Res. & Devel. Scientist, Lockheed Mis- 
sile Systems Division, 3251 Hanover, Palo Alto, Calif. Home: 
12493 Brook Glen Dr., Saratoga, Calif. 

KINGSLEY, DON P., (a) Asst. to Pres., Gladden Products Corp., 635 
W. Colorado Bivd., Glendale, Calif. Home: 6437 Columbus Ave., 
Van Nuys, Calif. (LR, SR) 

KINGSLEY, ROBERT J., (s) Boston University, Boston, Mass. Home: 
11 Pierce Ave., Beverly, Mass. (LR, PC) 

KINNEY, EDWARD S., (m) Director of Res., American Electronics, 
Inc., 655 W. Washington Bivd., Los Angeles 15, Calif. Home: 
3618 Coldwater Canyon, Studio City, Calif. (IG, SR) 

KINNEY, LAYTON C., (m) Assist. Mgr., Chemistry & Chem. Engrng. 
Res. Dept., Armour Research Foundation, 10 West 35th St., 
Chicago 16, Ill. Home: 2114 Estes, Chicago 45, III. (PC) 

KINSEY, JOHN A., (m) Flight Test Engr., Convair-Astronautics, Divi- 
sion of General Dynamics Corp., San Diego 12, Calif. Home: 
1445 W. Ivyton St., Lancaster, Calif. (LR, SP) 

KINSEY, ROBERT S., (m) Vice Pres. of Engrng. & Contracts, Reaction 
Motors, Div., Thiokol Chemical Corp., Denville, N. J. Home: 187 
Hudson Ave., Tenafly, N. J. 

KIPIN, GEORGE, (m) Sr. Engr.—Structures, The Martin Company, 
Baltimore, Md. Home: 215 N. Newark Ave., Ventnor City, N. J. 

KIRBY, JAMES ROBERT, (m). Home: 4710 Woodway Lane, Washing- 
ton 16, D. C. 
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KIRBY, ROBERT J., (m) Mgr., Thermodynamics Engr., MOSD, Gen- 
eral Electric Co., 3198 Chestnut St., Philadelphia 4, Pa. Home: 
10 Beth Lane, Malvern, Pa. (SP) 

KIRCHER, HARTMANN 4J., (a) Sr. Proj. Engr., Prelim. Des. Dept., 
Reaction Motors Div., Thiokol Chemical Corp., Denville, N. J. 
Home: 1124 Springbrook Trail, Sparta, N. J. (LR, PC) 

KIRCHNER, WERNER R., (m) Assoc. Mgr., Solid Rocket Research & 
Develop., Aerojet-General Corp., Sacramento, Calif. Home: 1065 
San Ramon Way, Sacramento 21, Calif. (PC, SR) 

KIRCHSTEIN, JOHN A., (s) University of Connecticut, Storrs, Conn. 
Home: 52 Missal Ave., Bristol, Conn. (LR, PC) 

KIRINCICH, RAYMOND S., (m) Engr., Thrust Chamber Dept., Aerojet- 
General Corp., Box 1947, Sacramento, Calif. Home: 205 Oak Hill, 
Auburn, Calif. (LR) 

KIRK, THOMAS R., (m) Engr., Flight Test, Propulsion & Environment 
Development, Engrng., North American Aviation, Inc., 4300 East 
Fifth Ave., Columbus 16, O. Home: 511 Beechwood Rd., Colum- 
bus 13, O. (LR, SR) 

KIRKHOFF, JAMES R., (s) Chrysler Institute of Engineering, Chrysler 
Corporation, 12000 Oakland, Highland Park, Mich. Home: 568 
E. Dallas, Madison Hts., Mich. (SR, SP) 

KIRXLAND, JOHN T., (m) Supvr., Weapons Evaluation, Prop. & Fluid 
Mechanics Res., Armour Research Foundation, 10 W. 35th St., 
Chicago 16, III. Home: 598 Sheridan Square, Evanston, Ill 
(IG, SP) 

KIRKPATRICK, JAMES S., (m) V. P., Res. & Dev., Brooks & Perkins, 
Inc., 1950 West Fort St., Detroit 16, Mich. Home: 5936 Oakman 
Bivd., Detroit 4, Mich. 

KIRKUP, RICHARD, (m) Mech. Component Supvr., Walter Kidde & 
Company, Inc., 675 Main St., Belleville, N. J. Home: 34 Oakwood 
Dr., Packanack Lake, N. J. (LR, PC) 

KIRKWOOD, KEITH S., (m) Lead Engr., Design Engr. A, Pilotless Air- 
craft Div., Boeing Airplane Co., Seattle, Wash. Home: 4360 150th 
S.E., Bellevue, Wash. (IG, SP) 

KIRSCHBAUM, NATHAN, (m) Res. Engr., Grumman Aircraft Corp., 
Bethpage, L. I., N. Y. Home: 33 East 19th St., Huntington Sta., 

KISER, GENE W., (s) Tri-State College, Angola, 
White Ave., Fremont, O. 

KISER, JACK R., (s) Tri-State College, Angola, Ind. Home: Rt. 5, 
Fremont, O. 

KISSELL, KENNETH E., (m) Physicist, Aero. Res. Lab., WADC, Attn: 
WCLJM, Wright-Patterson AFB, O. Home: 816 June Dr., Fair- 
born, O. 

KISTLER, DALE E., (m) Proj. Coordinator, Missile Static Test Site, 
Edwards Air Force Base, Edwards, Calif. Home: 1258 W. H-15th 
St., Lancaster, Calif. 

KISTLER, WALTER P., (m) Pres., Kistler Instrument Corp., 15 Webster 
St., No. Tonawanda, N. Y. Home: 639 Loretta St., Tonawanda, 
N. Y. (IG, SP) 

KIT, BORIS, (m) Res. Engr., Missile Develop., North American Avia- 
tion, Inc., 12214 Lakewood Blvd., Downey, Calif. Home: 12131 
Brookhaven Park, Garden Grove, Calif. (LR, SR) 

KITA, STANLEY B., (s) Drexel Institute of Technology, Philadelphia, 
Pa. Home: RD 1, Upper Black Eddy, Pa. 

KITSON, ROBERT H., (m) Beverly Hills District Manager, Marketing 
Division, Consolidated Electrodynamics Corp., 291 S. La Cienega 
Bivd., Beverly Hills, Calif. Home: 10927 Nestle St., Northridge, 
Calif. (IG, SP) 

KIVLIGHN, HERBERT D., (m) Res. Chemist, Corning Glass Works, 
P.O. Box 544, Corning, N. Y. Home: 17 E. Pulteney St., Corning, 
N. Y. (PC, SP) 

KIZAK, EDWARD J., (m) Chief, Quality Control Div., AMCLO, Air 
Materiel Command, U.S.A.F., P.O. Box 4507, Patrick AFB, Fla. 
Home: 87A Riverside Dr., Patrick AFB, Fla. (IG, SR) 

KLAGER, KARL, (m) Mgr., Solid Prop. Devel., Solid Rocket Plant, 
Aerojet-General Corp., Sacramento, Calif. Home: 800 Larch Lane, 
Sacramento 25, Calif. (PC, SR) 

KLAMT, ROBERT H., (s) Missile Div., Douglas Aircraft Co., Santa 
Monica, Calif. Home: 1129A 25th St., Santa Monica, Calif. 
(SR, SP) 

KLEBER, RICHARD T., (m) Education Assoc., Museum of Science, 
Science Park, Boston 14, Mass. Home: 37 Eames, North Read- 
ing, Mass. (IG, SP) 

KLECZEK, WALTER S., (m) Mgr., Vanguard Engrng., FPLD, General 
Electric Co., Malta Test Station, Ballston Spa, N. Y. Home: 
2232 Van Rensselaer Dr., Schenectady 9, N. Y. (LR) 

KLEEKAMP, CHARLES W., (s) University of Michigan, Ann Arbor, 
Mich. Home: 1169 Glendale, Saginaw, Mich. 

KLEIN, CHARLES F., (s) Texas A. & M. College, College Station, Tex. 
Home: 932 Water St., Kerrville, Tex. (LR, SP) 

KLEIN, EUGENE L., (m) Eastern Rep., Astrodyne, Inc., Suite 609, 
1625 Eye St., NW, Washington 6, D. C. Home: 3 Christine Pl., 
Alexandria, Va. (PC, SR) 

KLEIN, JOHANN J., (m) Chief Tech. Engr., Guided Missiles Div., Re- 
public Aviation Corporation, 223 Jericho Turnpike, Mineola, N. Y. 
Home: RFD 3, Wilton Rd., Huntington, N. Y. (IG, SP) 

KLEIN, JOHN W., (m) Contract Adm., Bell Aircraft Corp., P.O. Box 1, 
Buffalo, N. Y. Home: 40 Rockland Rd., Tonawanda, N. Y. 


Ind. Home: 1229 


91 


KLEIN, LAWRENCE V., (s) Georgia Institute of Technology, Atlanta, 
Ga. Home: 102-48 63 Ave., Forest Hills, N. Y. 

KLEIN, MORTON J., (m) Asst. Supervisor, Prop. Chemistry Res. Sect., 
Armour Research Foundation, 10 W. 35th St., Chicago 16, Ill. 
Home: 7511 N. Damen Ave., Chicago 45, Ill. 

KLEIN, VERNON JOE, (m) Group Engr., Power Plant Staff, Boeing 
Airplane Co., Wichita, Kans. Home: 1031 Inverness, Wichita 18, 
Kans. (LR, RJ) 

KLEINDIENST, HENRY W., (m) Specialist Res. Engr., Engrng. Res. 
Sec., Republic Aviation Corporation, Conklin St., Farmingdale, 
L. 1., N.Y. Home: 12 Maywood PI., Kings Park, L. I., N.Y. (PC, SP) 

KLEINER, EDWARD, (s) City College of New York, New York, N. Y. 
Home: 116 Haseco Ave., Port Chester, N. Y. (LR, SP) 

KLEINSTEIN, GDALIA, (s) Brooklyn Polytechnic Institute, 333 Jay 
St., Brooklyn 1, N. Y. Home: 1964 Grand Concourse, Bronx 37, 
N. Y. (LR, RJ) 

KLEMACH, FRED A., (m) Sr. Staff Engr., Missile, Aero Hydraulics 
Dept., Vickers, Inc., Detroit 32, Mich. Home: 1480 Roxbury Rd., 
Ann Arbor, Mich. (PC, SP) 

KLEMM, WALDEMAR A., JR., (s) Teaching Fellow, Dept. of Chemistry, 
Oregon State College, Corvallis, Ore. Home: 14 Dale Lane, Red- 
lands, Calif. (SR, SP) 

KLEMPERER, WOLFGANG B., (m) Staff Assist. to Chief Engr., Missiles 
Engrng., Douglas Aircraft Co., 3000 Ocean Park Blivd., Santa 
Monica, Calif. Home: 738 So. Bristol Ave., Los Angeles 49, Calif. 
(IG, SP) 

KLENHA, ROBERT J., (m) Test Engr. “A”, Convair-Astronautics, A 
Division of General Dynamics Corp., San Diego, Calif. Home: 
7531 Herschel, La Jolla, Calif. (LR, SP) 

KLEPEIS, JAMES E., (s) Rensselaer Polytechnic Institute, 121 Eighth 
St., Troy, N. Y. Home: 1038 Southern Boulevard, Bronx 59, 
N. Y. (IG, SP) 

KLEVATT, PAUL L., (m) Sr. Combustion Des. Engr., AGT, Westing- 
house Electric Corp., P.O. Box 288, Kansas City, Mo. Home: 
425 East 72nd, Kansas City 10, Mo. (PC, SP) 

KLICK, MAURICE P., (m) Chief Engr., Consolidated Western Steel 
Division, U. S. Steel Corp., P.O. Box 2015, Terminal Annex, 
Los Angeles 54, Calif. Home: 9524 E. Duarte Rd., Arcadia, Calif. 
(IG, PC) 

KLIER, ALEXANDER G., (m) D.D.S., Florida State Institutional Dental 
Services, Raiford State Prison, Dental Clinic, P.O. Box 221, Rai- 
ford, Fla. Home: Route 1, Silver Lake, Starke, Fla. (HF, SP) 

KLIMA, OTTO, JR., (m) Mgr., Nose Cone Engrng., MOSD, General 
Electric Company, 3198 Chestnut St., Room 6105B, Philadelphia 
4, Pa. Home: 322 Exeter Rd., Devon, Pa. (SP) 

KLIMAN, LEON M., (s) University of Connecticut, Storrs, Conn. 
Home: 65 W. Morningside St., Hartford 12, Conn. (SP) 

KLINE, 2nd LT. JAMES R., (s) USA, Box 363 Det. “C’’ (SOD) USAOS, 
Aberdeen Proving Ground, Md. Home: 1027 Southern, Kalama- 
zoo, Mich. (SP) 

KLINE, STEPHEN J., (m) Assoc. Prof., Dept. of Med. Engrng., Stan- 
ford Univ., Room 261A, Stanford, Calif. Home: 218 N. El Monte 
Ave., Los Altos, Calif. (LR, RJ) 

KLINECT, VERNON W., (m) Aero. Res. Engr., Physics Div., Lewis 
Flight Propulsion Laboratory, NACA, 21000 Brookpark Rd., 
Cleveland 11, O. Home: 3205 Ruby Ave., Cleveland 9, O. (IG, SP) 

KLOPSCH, HANS H., (s) Layout Draftsman, Solid Rocket Plant, Aero- 
jet-General Corp., Sacramento, Calif. Home: 3008 Arden Way, 
Sacramento 21, Calif. (SR, SP) 

KLOSE, ALFRED J., (m) V. P. & Gen. Mgr., Wallace O. Leonard, Inc., 
373 So. Fair Oaks Ave., Pasadena, Calif. Home: 10 Williamsburg 
Lane, Rolling Hills, Calif. (1G) 

KLOSE, LEROY Ill, (s) Purdue University, W. Lafayette, Ind. Home: 
2413 University, Kalamazoo, Mich. (SR, SP) 

KLOTZ, MORTON A., (m) Res. Chem., Chemical Division, Aerojet- 
General Corp., Azusa, Calif. Home: 18828 Nearfield St., Azusa, 
Calif. (PC, SR) 

KLUEG, JEROME P., (a) Designer, Aviation Planning Division, Port 
of N. Y. Authority, 111 8th Ave., New York 11, N. Y. Home: 
219-04 104 Ave., Queens Village 29, N. Y. (HF, SP) 

KLUG, CARL A., (m) Liquid Rocket Plant Coordination, Field Opera- 
tions Dept., Aerojet-General Corp., Sacramento, Calif. Home: 
2512 Cabernet Way, Rancho Cordova, Calif. (LR, SP) 

KLUGER, PAUL, (m) Design Engr., Liquid Rocket Plant, Aerojet-Gen- 
eral Corp., Sacramento, Calif. Home: 4424 Euclid Ave., Sacra- 
mento 22, Calif. (PC, SP) 

KLUSSMANN, HORST W., (m) Des. Engr., Bell Aircraft Corp., P.O. 
Box 1, Buffalo, N. Y. Home: 93 St. Clare Terrace Twn., Towanda, 
¥. 

KLUTE, LT. JAMES S., (m) Prelim. Des. Proj. Engr., Aircraft Lab., 
WADC, WPAFB, Dayton, O. Home: 5728 Access Rd., Dayton 31, 
O. (SR, SP) 

KNACKE, THEODORE W., (m) Chief Engr., West Coast Division, Aero- 
nautical Equipment Research Corp., A Division of M. Steinthal 
& Co., Inc., 137 Oregon St., El Segundo, Calif. Home: 7106 W. 
94th St., Los Angeles 45, Calif. (HF, SP) 

KNAPP, GEORGE O., (m) Asst. Mgr. Engrng., Linde Co., Div. of 
Union Carbide Corp., 30 E. 42nd St., New York, N. Y. Home: 250 
Mansfield Ave., Darien, Conn. 
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KNAPP, RICHARD D., (s) University of Pittsburgh, Pittsburgh, Pa. 
N. Braddock, Pa. (LR, SP) 

KNAPPMAN, ROBERT D., (m) Des. and Devel. Engr., Solid Rocket 
Plant, Aerojet-General Corp., P.O. Box 1168, Sacramento, Calif. 
Home: 3449 Mission Ave., Carmichael, Calif. (SR, SP) 

KNAPTON, DAVID A., (m) Mech. Engr., Engineering Physics Group, 
Arthur D. Little, Inc., 35 Acorn Park, Cambridge 40, Mass. 
Home: 63 Norwich Rd., Needham, Mass. (SR, SP) 
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Baltimore 20, Md. 

KRAUS, SAM, (m) Thermodynamics Engr., Lockheed Missile Systems 
Div., Palo Alto, Calif. Home: 1500 Holt Ave., Los Altos, Calif. 
KRAUSE, HELMUT G.L., (m) Aero. Res. Scientist, Structure and Mech. 
Lab., DOD, Redstone Arsenal, Huntsville, Ala. Home: 214 Lin- 

colin St., Huntsville, Ala. (SP) 

KRAUSE, REINHARD, (m) Aero. Engrng., Directorate of Res. and 
Develop., A. F. Missile Development Center, Holloman AFB, N. 
Mex. Home: 324 Linda Vista, Alamogordo, N. Mex. (SP) 

KRAUSE, WARREN H., (a) Process Engr., Process and Product Devel. 
Div., The Standard Oil Company, Midland Building, Cleveland, 
O. Home: 5020 Stickney Ave., Cleveland 9, O. (IG, SP) 
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KRISHMAN, CARUNA D., (s) Polytechnic Institute of Brooklyn, 
Brooklyn 1, N. Y. Home: 18 Schermerhorn St., Brooklyn 1, N. Y. 

KRITZLER, GEORGE A., (s) Newark College of Engineering, Newark 
2, N. J. Home: 274 Hoboken Rd., East Rutherford, N. J. 

KRIVETSKY, ALEXANDER, (m) Head, Internal Structures Res., Special 
Weapons Divisions, Bell Aircraft Corporation, P.O. Box 1, Buffalo 
5, N. Y. Home: 739 West Ferry (C-5), Buffalo 22, N. Y. (IG, SP) 

KROETSCH, WALTER R., (m) Special Assignments, Rockets Div., 
Bell Aircraft Corp., Box 1, Buffalo, N. Y. Home: 504 Witmer Rd., 
North Tonawanda, N. Y. (LR, SP) 

KROGER, LAYNE, (s) Fairleigh Dickinson Univ., Teaneck, N. J. Home: 
22 Grieves Terr., Wayne, N. J. (IG, SR) 

KROLL, GUSTAV A., (m) Chief, Fuselage Design Sec., ABMA, Hunts- 
ville, Ala. Home: 707 McCiung St., Huntsville, Ala. 

KROLL, RICHARD H., (s) Newark College Engineering, 365-369 High 
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Home: Mobile Home Village, East Hampton, Conn. 

MONJAR, VERNON, (m) Dir. of Field Operations, Physical Science 
Lab., New Mexico College of Agriculture and Mechanical Arts, 
Box 548, State College, N. Mex. Home: 1404 Thomas Dr., Las 
Cruces, N. Mex. (IG, SP) 

MONNICH, LT. DAVID H., (m) USAF, 587th Tactical Missile Group, 
APO 130, N. Y. Home: 1503 E. 26th Pl., Tulsa, Okla. 

MONTALBANO, JOSEPH E., (m) Sr. Des. Engr., Structures Dept., 
Aircraft Armaments, Inc., P.O. Box 126, Cockeysville, Md. Home: 
6503 Laurelton Ave., Baltimore 14, Md. (IG, SR) 

MONTEATH, EDWARD B., (m) Assist. Project Engr., Rocketdyne, A 
Div. of North American Aviation, Inc., Canoga Park, Calif. 
Home: 20628 DeForest St., Woodland Hills, Calif. (LR) 

MONTEZ, JOSE P., (m) Director, de la Escuela Especial de Ing. Aero- 
nautics. Home: Ciudad Universitaria, Madrid, Spain 

MONTGOMERY, A/1C EUGENE P., (s) 3380th TTW, Keesler AFB, Miss. 

MONTGOMERY, ROBERT W., (m) Mfg. & Engrng. Dept., ACF Indus- 
tries Incorporated, 750 Third Ave., New York City 17, N. Y. 
Home: 567 Highland Ave., Upper Montclair, N. J. (LR, SR) 

MONTOYA, PERCY M., (s) Wichita University, Wichita, Kans. Home: 
4483 Elmhurst Ave., Wichita 10, Kans. (IG, SP) 

MONTS, L. FRANK, (m) Staff Engr., Propulsion, Beech Aircraft Corp., 
Wichita 1, Kan. Home: 6519 Marjorie Lane, Wichita 6, Kan. 
(RJ, SR) 

MONTUSI, ROBERT R., (s) Des. Engr., Grumman Aircraft Engineer- 
ing Corp., L. |. Home: 2958 Ave. R., Brooklyn 29, N. Y. (IG, LR) 

MOON, ALBERT I., (m) Structures Engr., Aerophysics Development 
Corp., Subsidiary of Curtiss-Wright Corp., P.O. Box 689, Santa 
Barbara, Calif. Home: 2003 Alameda Padre Serra, Santa Bar- 
bara, Calif. (HF, SP) 

MOORE, ALLEN K., (s) University of Oklahoma, Norman, Okla. Home: 
238 Clinton Ave., Tiffin, O. (RJ, SR) 

MOORE, BEAL P., (m) Sr. Engr., Guided Missile Div., Firestone Tire 
and Rubber Co., 2525 Firestone Blvd., Los Angeles 54, Calif. 
Home: 1710 Esplanade, Redondo Beach, Calif. (LR, SP) 

MOORE, BRYANT W., (a) Customer Relations Rep., Architect-Engr. 
Div., Aerojet-General Corp., Box 296, Azusa, Calif. Home: 19120 
E. Swanee Lane, Covina, Calif. (IG, HF) 

MOORE, EDWIN F, (m) Chief, Experimentation and Des., Quality Con- 
trol Dept., Astrodyne, Inc., McGregor, Tex. Home: 308 N. 39th, 
Waco, Tex. (IG, SR) 

MOORE, F. DONALD, (m) Chief, Range Facilities Control Office, Inte- 
grated Range Mission, White Sands Proving Ground, N. Mex. 
Home: 525 Linda Vista, Las Cruces, N. Mex. (HF, SP) 

MOORE, DR. FRANKLIN K., (m) Director, Aerodynamics Div., Cornell 
Aeronautical Laboratory, Inc., 4455 Genesee St., Buffalo 21, 
N. Y. Home: 771 E. Fillmore, E. Aurora, N. Y. (SR, SP) 

MOORE, FRED W., (a) Dow Corning Corp., Midland, Mich. Home: 
908 Fraser, Bay City, Mich. (LR, PC) 

MOORE, GORDON E., (m) Field Engr., Southwest Prods. Co., 1705 
South Mountain Ave., Monrovia, Calif. Home: 1874 Litchfield, 
Long Beach 15, Calif. (HF, SP) 

MOORE, JOHN D., (s) Northrop Aeronautical Institute, 1155W Arbor 
Vitae, Inglewood 1, Calif. Home: 3644 111st, Hawthorne 1, Calif. 
(IG, SP) 

MOORE, JOHN W., (m) Director of Res., Corpus Christi Laboratories, 
Columbia-Southern Chemical Corp., P.O. Box 4026, Corpus Chris- 
ti, Tex. Home: 3634 N. Saxet, Corpus Christi, Tex. (LR, PC) 

MOORE, L. SILAS, JR. (s) Engrng. Trainee, Tech. Liaison Group, 
ABMA, Huntsville, Ala. Home: 1686 Oak Lane, N.E., Atlanta 6, 
Ga. (LR, SP) 

MOORE, MANUEL S., (a) Assist. Supvr., Rocketdyne, A Div. of North 
American Aviation Inc., P.O. Box 202, Chatsworth, Calif. Home: 
17812 Vanowen St., Reseda, Calif. 

MOORE, DR. NORTON B., (m) Pres., Norton B. Moore & Associates, 
485 Terrace Rd., Santa Barbara, Calif. (IG, SP) 

MOORE, PATRICK R., (m) Electrical Engr., Guided Missile Div., 
Chrysler Corp., Van Dyke Ave., Warren Twp., Mich. Home: 47215 
Greenview, Utica, Mich. 

MOORE, R. GILBERT, (m) Supvr., Rocket Sect., Physical Science 
Laboratory, New Mexico College of A. & M. A., State College, 
N. Mex. Home: West St., Mesilla Park, N. Mex. (SR) 

MOORE, R. K., (m) Director, Public Relations, Astrodyne, Inc., P.O. 
Box 548, McGregor, Tex. Home: 1016 So. Harrison, McGregor, 
Tex. 


MOORE, THOMAS 0O., (m) Chief Electronics Engr., Quality Control, 
ORRadio Industries, Inc., Opelika, Ala. Home: 750 Chewacla Dr., 
Auburn, Ala. (IG) 

MOORE, VERNON E., (m) West Coast Mgr., Becco Chemical Division, 
Food Machinery & Chemical Corp., 2121 Yates Ave., Los Angeles 
22, Calif. Home: 1012 N. Maertin Ln., Fullerton, Calif. (LR, PC) 

MOORE, VINCENT JOHN, (m) Field Engr., Lear, Inc., 3171 So. Bundy 
Dr., Santa Monica, Calif. Home: 10728 Shoshone, Granada Hills, 
Calif. (IG, LR) 

MOORE, WENDELL F., (m) Chief Prop., Bomi Projects, Bell Aircraft 
Corp., P.O. Box 1, Buffalo 5, N. Y. Home: P.O. Box 414, Youngs- 
town, N. Y. (LR, SR) 

MOORE, WILLIAM H., (m). Home: 3228 Sumter Dr., Dallas 20, Tex. 
(LR, PC) 

MOOS, ANTHONY M., (m) V. P. & Gen. Mgr., Patterson, Moos Div., 
Universal Winding Co., Inc., 90-28 Van Wyck Exp., Jamaica 18, 
N. Y. Home: 15 Browning Dr., Ossining, N. Y. 

MOOTCHNIK, DAVID L., (s) Brooklyn Polytechnic Institute, Brooklyn, 
N. Y. Home: 533 East 2nd St., Brooklyn 18, N. Y. 

MORALES, GONZALO J., (m) Mechanical Engr., Venezuelan Bureau of 
Special Studies, Caracas, Venezuela. Home: Heinrich Str. 97, 
Dusseldorf, West Germany. (LR, PC) 

MORALES, JOHN J., (s) Fairleigh Dickinson University, Teaneck, N. J. 
Home: 1125 22nd St., No. Bergen, N. J. (IG, PC) 

MORE, JAMES W., (a) Tool Maker, Boeing Airplane Co., Seattle, Wash. 
Home: 17722 80th N. E., Bothell, Wash. (HF) 

MOREHEAD, WILLIAM C., (s) Purdue University, W. Lafayette, Ind. 
Home: 228 Beacon PIl., Munster, Ind. (LR, SP) 

MORELAND, HUGH H., (a) Chief, Communications, Hq. 2nd Air Force, 
Directorate of Operations, Barksdale AFB, La. Home: 101 Ave. C 
West, Barksdale AFB, La. (IG, SP) 


MOREY, THEODORE F., (m) Res. Engr., Power Plant Res. Sec., Jet 
Propulsion Laboratory CIT, 4800 Oak Grove Dr., Pasadena, Calif. 
Home: 388 East Marigold St., Altadena, Calif. (LR, PC) 

MORGAN, A. HENRY, (m) Gen. Mgr., Gorn Electric Co., Inc., 845 
Main St., Stamford, Conn. Home: Forbell Dr., Stamford, Conn. 
(IG, LR) 

MORGAN, G. RICHARD, (m) Engr., Prelim. Des., Marquardt Aircraft 
Co., 16555 Saticoy, Van Nuys, Calif. Home: 7752 Lindley Ave., 
Reseda, Calif. (PC, RJ) 

MORGAN, GARY L., (s) Ballistics Reduction Sect., Physical Science 
Lab., New Mexico A & MA University, State College, N. Mex. 
Home: 1906 W. Cambridge, Phoenix, Ariz. (LR, PC) 

MORGAN, HARRY C., (m) Sr. Res. Engr., Research, Cohu Electronics 
Corp., 14743 Lull St., Van Nuys, Calif. Home: 14065 Moorpark 
Apt. 12, Sherman Oaks, Calif. 

MORGAN, JOHN A., (a) V. P. & Gen. Mgr., Pacific Coast Division, 
L-O-F Glass Fibers Co., 3116 Van Owen Bivd., Burbank, Calif. 
Home: 1441 Royal Blvd., Glendale 7, Calif. (PC) 

MORGAN, LAWRENCE A., (s) Parks College, East Saint Louis, Ill. 
Home: 5328 Murdoch, St. Louis 9, Mo. (SR, SP) 

MORGAN, RALPH P., JR., (m) Prelim. Des. Dept. Head, Missile Tech- 
nology Lab., Aeronutronic Systems, Inc., 1234 Airway, Glendale, 
Calif. Home: 844 Garfield Ave., South Pasadena, Calif. (SR, SP) 

MORGAN, RICHARDS O., (s) University of Colorado, Boulder, Colo. 
Home: 1020 14th, Boulder, Colo. (IG, SP) 

MORGAN, ROBERT, (m) Prod. Engr., Airtemp Div., Chrysler Corpora- 
tion, 1600 Webster St., Dayton, O. Home: 1115 Wilson Dr., Day- 
ton 7, O. (IG, LR) 

MORIARTY, WILLIAM B., (m) Electronic Tech., Tracking and Guid- 
ance Br., Project Vanguard, Naval Research Laboratory, 4555 
Overlook Ave. S.W., Washington, D. C. Home: 7608 Normandy 
Rd., Palmer Park, Md. (IG, SP) 


MORIN, DONALD G., (s) Res. Assist., Aerodynamics Laboratory, Poly- 
technic Institute of Brooklyn, 527 Atlantic Ave., Freeport, L. I., 
N. Y. Home: 365 Clinton Ave., Brooklyn 38, N. Y. (LR, SP) 

MORIN, ROLAND ROBERT, (m) Program Mgr., Rocketdyne, A Div. 
of North American Aviation, Inc., 6633 Canoga Ave., Canoga 
Park, Calif. Home: 23038 Ostronic Dr., Woodland Hills, Calif. 
(LR, SR) 

MORITZ, FRANK W., (m) Liaison Engr. Sr., Engineering, Rocketdyne, 
A Div. of North American Aviation, Inc., 6633 Canoga Ave., 
Canoga Park, Calif. Home: 15914 Sherman Way, Van Nuys, Calif. 
(LR, SP) 

MORLOTE, ROGER L., (a) Home: 44D Marion Pepe Dr., Lodi, N. J. 

MORONEY, THOMAS S., (m) Staff Scientist, Quantum, Inc., Lufbery 
Ave., Wallingford, Conn. Home: 109 N. Whittlesey Ave., Walling- 
ford, Conn. 

MOROZOWICZ, RICHARD A., (m) Res. Director, Resin Formulators, 
Inc., 8956 National Blvd., Los Angeles 34, Calif. Home: 337 Cul- 
ver Blvd., Playa Del Rey, Calif. 

MORRELL, GERALD, (m) Chief, Rocket Chemistry Br., Propulsion 
Chemistry Div., N.A.C.A., 21000 Brookpark Rd., Cleveland 35, O. 
Home: 25715 Cook Rd., Olmstead Falls, O. (PC, SP) 

MORRIS, BROOKS T., (m) Exec. Engr., Powerplants Engrng., Mar- 
quardt Aircraft Co., 16555 Saticoy St., Van Nuys, Calif. Home: 
924 N. Chester Ave., Pasadena, Calif. (RJ, SR) 
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MORRIS, BUD W., (m) Proj. Engr. Assist., Explosive Ordnance Div., 
Aerojet-General Corp., 6352 No. Irwindale, Azusa, Calif. Home: 
10641 Lamar, Anaheim, Calif. (IG, SP) 

MORRIS, DALE L., (s) Tri-State College, Angola, Ind. Home: 204A 
So. John, Angola, Ind. 

MORRIS, DEANE N., (m) Gr. Leader, Aerodynamics & Thermodynam- 
ics, Missiles Section, Douglas Aircraft Co., El Segundo, Calif. 
Home: 535 Erskine Dr., Pacific Palisades, Calif. 

MORRIS, EDGAR E., (s) Stanford University, Stanford, Calif. Home: 
Phi Sigma Kappa, Stanford, Calif. (SR, SP) 

MORRIS, FRANCIS C., (m) Sr. Application Engr., Customer Relations, 
Marquardt Aircraft Co., 16555 Saticoy St., Van Nuys, Calif. 
Home: 18331 Citronia St., Northridge, Calif. (PC, SP) 

MORRIS, HERBERT E., (m) Director, Special Proj. Dept., Monsanto 
Chemical Co., Everett Station, Boston 49, Mass. Home: 20 Ginn 
Rd., Winchester, Mass. (RJ, SR) 

MORRIS, JOHN K., (m) Mgr. of Engrng., Western Gear Corp., 2600 
E. Imperial, Lynwood, Calif. Home: 12228 S. Rives, Downey, 
Calif. (IG, LR) 

MORRIS, JOHN K., (s) U. S. Naval Academy, Annapolis, Md. Home: 
Rm. 4206 BH, USNA, Annapolis, Md. (IG, SP) 

MORRIS, OWEN G., (m) Supvy. Aero. Res. Engr., Unitary Windtunnel 
Div., NACA, Langley Field, Va. Home: Old Landing Rd., York- 
town, Va. (RJ, SP) 

MORRIS, ROGER E., (m) Sr. Structures Engr., Engrng. Dept., Struc- 
tures Group, Convair-Astronautics, Div. of General Dynamics 
Corp., Route 395, San Dego, Calif. Home: 2911 Luna Ave., San 
Diego 17, Calif. (LR, SP) 

MORRIS, DR. WILLIAM L., (m) Autonetics, A Div. of North American 
Aviation, Inc., Lakewood Blivd., Downey, Calif. Home: 213 Via 
Jurar, Newport Beach, Calif. (IG, SP) 

MORRISON, DONALD C., (m) Res. Chemist, University of California, 
Berkeley, Calif. Home: 129 Tamalpais Rd., Berkeley, Calif. 
MORRISON, DONALD E., (m) Chief, Controls Development Engr., 
Orenda Engines Ltd., Box 4015 Terminal, Toronto, Ont., Canada. 

Home: Box 376, Malton, Ont., Canada. (PC, RJ) 

MORRISON, HERBERT E., (m) Supvr., Engrng. Standards, The Martin 
Company, Sand Lake Rd., Orlando, Fla. Home: 136 Iris Rd., 
Casselberry, Fla. (IG, SP) 

MORRISON, JAMES C., (s) Parks College of Aero. Technology, East 
St. Louis, Ill. Home: 7740 Gissler, St. Louis 17, Mo. (RJ, SR) 
MORRISON, JAMES EDWARD, (s) Penn State University, University 
Park, Pa. Home: 213 Caryl Dr., Pittsburgh 36, Pa. (IG, SP) 
MORRISON, JOHN D., (m) Mgr., Missile Accessory Products Engrng., 
Aircraft Accessory Turbine Dept., General Electric Co., 950 
Western Ave., Lynn, Mass. Home: 24 Baldwin Rd., Marblehead, 

Mass. (LR, SP) 

MORRISON, LAURENCE W., (m) Director of Guided Missile Develop- 
ment, Bell Telephone Laboratories, Inc., Whippany Rd., Whip- 
pany, N. J. Home: 173 Ridgedale Ave., Madison, N. J. 

MORRISON, RICHARD B., (m) Ramo-Wooldridge Corp., Patrick AFB, 
Cocoa, Fla. Home: 1954 Midvale, Ypsilanti, Mich. 

MORRISON, WILLIAM L., (s) Alabama Polytechnic Institute, Auburn, 
Ala. Home: 1406 Grant St., Decatur, Ala. (IG, SP) 

MORRISSEY, JOHN M., (s) SP 3, Electronic Computer, Hq. & Hq. 
Det., USA WSSA, White Sands Proving Ground, N. Mex. Home: 
81 Nelson Ave., Saratoga Springs, N. Y. (IG, SR) 

MORROW, EDWIN P., (s) Centre College, Danville, Ky. Home: 2970 
Sheridan Rd., Chicago, Ill. (SR, SP) 

MORROW, MAJOR RICHARD C., (s) U. S. Marine Corps, Washington 
25, D. C. Home: 410 Hummel St., Harrisburg, Pa. (IG, HF) 
MORROW, SCOTT I., (m) Res. Chemist, Reaction Motors Div., Thio- 
kol Chemical Corp., Denville, N. J. Home: 37 Kennedy Rd., 

Morris Plains, N. J. (LR, PC) 

MORSE, CHARLES E., (s) Turret System Mech., USAF, 93 Aems, 
Box 74, Castle AFB, Calif. Home: 729 Columbus St., Grand 
Haven, Mich. (HF) 

MORSE, THEO. F., (m) Analytical Engr., Advanced Engine Perform- 
ance, Pratt & Whitney Aircraft, Div. of United Aircraft Corp., 
East Hartford, Conn. Home: 127 High St., Middletown, Conn. 
(PC, SP) 

MORSE, WILLIAM J., (s) Tri-State College, Angola, Ind. Home: A 237 
Alwood Hall, Angola, Ind. 

MORT, DAVID L., (s) Purdue University, W. Lafayette, Ind. Home: 
Gen. Del., So. Whitney, Ind. 

MORTENSEN, CHARLES F., (m) Jr. Engr. A, Boeing Airplane Co., 
3801 So. Oliver, Wichita, Kan. Home: 2621 S. Sante, Wichita 11, 
Kan. 

MORVAY, GLORIA, (s) Home: 5460 Sierra Vista, Hollywood 38, Calif. 
(IG, HF) 

MOSELEY, CORLISS C., (m) Ch. of Board, Grand Central Rocket Co., 
1310 Airway, Glendale, Calif. Home: 1072 No. Beverly Dr., Bev- 
erly Hills, Calif. 

MOSELEY, MARSHALL J., (s) Parks College, E. St. Louis, Ill. Home: 
1613 Sycamore Dr., E. St. Louis, Ill. (PC, RJ) 

MOSELEY, TOMLINSON I., (m) Pres., Dalmo Victor Company, Divi- 
sion of Textron Inc., 1515 Industrial Way, Belmont, Calif. Home: 
297 Park Lane, Atherton, Calif. (IG) 
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MOSER, ED., JR., (m) Flight Test Engr., Convair-Astronautics, Div. of 
General Dynamics Corp., Edwards Rocket Base, Edwards AFB, 
Calif. Home: 44315 N. 4th St. East, Lancaster, Calif. 

MOSER, FLOYD R., (s) Washington College, Chestertown, Md. Home: 
233 So. 3rd St., Lehighton, Pa. (HF, SP) 

MOSER, ROBERT E., (m) Aeronautical Res. Adm., ABMA, Titusville, 
Fla. Home: 142 Cinnamon Dr., Eau Gallie, Fla. 

MOSHER, DAVID A., (m) Assoc. Engr., Des., Res. and Advanced 
Devel. Div., AVCO Mfg. Corp., 20 South Union St., Lawrence, 
Mass. Home: 1659 Osgood St., No. Andover, Mass. (SP) 

MOSHER, DONALD G., (m) 1/LT. USAR Ord C, Ordnance Mission, 
White Sands Proving Ground, N. Mex. Home: 1112 Branson Ave , 
Las Cruces, N. Mex. (SR, SP) 

MOSICH, JOHN T., (m) Devel. Engr., Systems Division, Aerojet-Ge::- 
eral Corp., Azusa, Calif. Home: 19-311 E. Casad Ave., Covine, 
Calif. (LR, SP) 

MOSIER, STANLEY A., (s) Analytical Des. Engr., Pratt & Whitney 
Aircraft Div., Div. of United Aircraft Corp., Engr. Group “J, 
North Haven, Conn. Home: P.O. Box 2691 West Palm Beact., 
Fla. (PC, SP) 

MOSKO, JOSEPH A., (s) San Jose State College, San Jose 14, Cali. 
Home: 569 Kirk Ave., Sunnyvale, Calif. 

MOSKOVICS, FREDERICK E., (m) Industrial Consultant, A. O. Smit) 
Corporation, 250 Park Ave., New York 17, N. Y. Home: 2 India: 
Dr., Old Greenwich, Conn. (RJ, SR) 

MOSLEY, ZACK T., (m) Aviation Cartoonist, Writer of Smilin’ Jac« 
Feature, Chicago Trib., N. Y. News Synd., News Blidg., 220 E. 
42nd St., New York 17, N. Y. Home: P.O. Bin 14, Stuart, Fla. 
(HF, SP) 

MOSS, ALAN M., (m) Supvr. of R&D Unit, Picatinny Arsenal, Dove: 
N. J. Home: 24 Metropolitan Oval, New York 62, N. Y. 

MOSS, DAVID E., (s) Purdue University, Lafayette, Ind. Home: 182: 
S. Union, Kokomo, Ind. (IG, SP) 

MOSS, MARVIN JACK, (s) University of Florida, Gainesville, 
Home: P.O. Box 483, Melbourne, Fla. (IG, SP) 

MOULE, JAMES C., (a) Engrng. Draftsman “A”, Missiles Engrng., 
Douglas Aircraft Co., Santa Monica, Calif. Home: 1460 Caballero 
Rd., Arcadia, Calif. (LR, SP) 

MOULE, RICHARD D., (s) USA, USATC AAA, Fort Bliss, Tex. Home: 
1460 Caballero, Arcadia, Calif. 

MOULTON, DAVID M., (s) Princeton University, Princeton, 
Home: 30 Parkside Rd., Providence 6, R. I. (PC, SR) 
MOULTON, JUDSON D., (s) University of Florida, Gainesville, Fla. 

Home: Box 3476, Univ. Station, Gainesville, Fla. 

MOUNT, ROBERT E., (m) Sr. Engr., Wright Aeronautical Division, 
Curtiss-Wright Corporation, Wood-Ridge, N. J. Home: 39 Wilfred 
St., West Orange, N. J. (SR, SP) 

MOUNT, WADSWORTH W., (m) Consultant, Res. & Devel., 51 High 
St., Summit, N. J. Home: Club Rd., Chatham, N. J. (RJ, SR) 
MOUNT, WILBUR S., (m) Mgr., Aviation Dept., Socony Mobil Oil Co., 
Inc., 150 East 42nd St., New York 17, N. Y. Home: Haverstraw 

Rd., Suffern, N. Y. (LR, PC) 

MOURELO, LUIS, (a) Chem. Home: Av. Gral Sanjurjo 110, Barcelona, 
Spain. (HF, SP) 

MOURITZEN, GUNNAR, (m) Special Projs., Res. and Devel., Rohr 
Aircraft Corp., Chula Vista, Calif. Home: 3520 Alcott, San Diego 
6, Calif. (PC, SP) 

MOURNING, ROBERT H., (m) Elect. Engr., Lockheed Missile Systems 
Div., AFMDC, N. Mex. Home: 607 Boyce Ave., Alamogordo, 
N. Mex. 

MOWER, WILLIAM W., (m) Engrng. Group Leader, Rocketdyne, A Div. 
of North American Aviation, Inc., 6633 Canoga Ave., Canoga 
Park, Calif. Home: 5872 Jed Smith Rd., Calabasas, Calif. (PC) 

MOYER, JAMES W., (m) Physicist, Tech. Mil. Planning Operation, 
General Electric Co., 735 State St., Santa Barbara, Calif. Home: 
1835 Mission Ridge Rd., Santa Barbara, Calif. (PC, SP) 

MOYER, ROBERT DALE, (s) Pennsylvania State University, University 
Park, Pa. Home: 806 Valley View Apts., Allentown, Pa. 

MOYER, ROBERT F., (m) Engr., Fire Control Radar-Systems Integra- 
tion Gp., Northrop Aircraft, Inc., 1001 E. Broadway, Hawthorne, 
Calif. Home: 1106 W. 41st Pl., Los Angeles 37, Calif. (IG, SP) 

MOZIC, JOE D., (m) Des. Engr., Missile Products Group, Thompson 
Products, Inc., 23555 Euclid Ave., Cleveland 13, O. Home: 1140 
East 60 St., Cleveland 3, O. (PC, SR) 

MRAZ, CHARLES L., (m) Devel. Engr., Propulsion Systems Dept., 
Liquid Rocket Plant, Aerojet-General Corp., Sacramento, Calif. 
Home: 2927 Marconi Ave., Sacramento 21, Calif. (LR, SP) 

MRAZEK, WILLIAM A., (m) Director, Structures and Mechanics Lab., 
Development Operations Division, ABMA, Redstone Arsenal, Ala. 
Home: 910 Union Dr., Huntsville, Ala. (LR, SR, SP) 

MROSS, JAMES J:, (s) Marquette University, Milwaukee, Wisc. Home: 
1620 Madison Ave., So. Milwaukee, Wisc. (IG, SP) 

MROZEK, ANTHONY S., (m) Director of Defense Sales, Ingersoll 
Kalamazoo Division, Borg-Warner Corporation, 1810 No. Pitcher 
St., Kalamazoo, Mich. Home: 15225 MN Ave., Climax, Mich. 
(PC, SR) 
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MUCH, RICHARD C., (m) Res. Engr., XP Branch, Propulsion Staff, 
Lockheed Missile Systems Division, Alvisa & Jaegels Rd., Sunny- 
vale, Calif. Home: 4517 Catalina Dr., San Jose 29, Calif. (LR, 
RJ, SR) 

MUEHLNER, DR. EGON E., (m) Chief Proj. Engr., Datafax, Convair, 
Div. of General Dynamics Corp., 5660 La Jolla Bivd., La Jolla, 
Calif. Home: 5439 Redding Rd., San Diego, Calif. (IG) 


MUELLER, FRITZ K., (m) Deputy Director, Guidance and Control Lab., 
ABMA, Redstone Arsenal (ABMA), Bldg. 4487, Huntsville, Ala. 
Home: 1306 Lowell Dr., Huntsville, Ala. (IG, SP) 

MUELLER, HEINZ E., (m) Technical Consultant, Rockets Division, 
Bell Aircraft Corp., Box 1, Buffalo 5, N. Y. Home: 738 S. Transit 
Rd., Lockport 21, N. Y. (LR, SP) 

MUELLER, HERBERT W., (a) Tech. Writer, Nike-Hercules Dept., Doug- 
las Aircraft Co., 1500 4th St., Santa Monica, Calif. Home: 15411 
Bestor Bivd., Pacific Palisades, Calif. (HF, SP) 

MUELLER, KURT H., (m) Res. Supvr., Rocketdyne, A Div. of North 
American Aviation, Inc., 6633 Canoga Ave., Canoga Park, Calif. 
Home: 5244 Vanaldeu, Tarzana, Calif. (LR, PC) 

MUELLER, THOMAS J., (s) Instructor, Mech. Engrng. Dept., Univer- 
sity of Illinois, Urbana, Ill. Home: 4018 W. 58th St., Chicago 29, 
ill, (RJ, SP) 

MU*FLER, ROBERT J., (m) Equipment Gr. Engr., Test Planning and 
Evaluation (Nike-Hercules, Nike-Ajax) Douglas Aircraft Co., WSPG 
N. Mex. Home: Central YMCA, El Paso, Tex. (IG, SP) 

MUHLEISEN, EDWARD H., (m) Aircraft & Missile Industry Mgr., 
Fischer & Porter Co., County Line Rd., Hatboro, Pa. Home: 168 
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Douglas Aircraft Co., Inc., P.O. Box 329, Sacramento, Calif. 
Home: 2525 P St., Sacramento, Calif. (IG, LR) 

NEUBAUER, SARA R., (s) City College of New York, 930 Lexington 
Ave., New York 21, N. Y. Home: 2785 W. 35th, Brooklyn 24, N.Y. 
(IG, LR) 

NEUDECK, GENE T., (m) Assist. Sales Mgr., Perfex Corporation, 500 
W. Oklahoma Ave., Milwaukee 7, Wisc. Home: 3713 Sixth Ave., 
South Milwaukee, Wisc. (IG, PC) 

NEUFFER, BRUCE H., (m) Engr., Guided Missiles, General Electric 
Company, Schenectady, N. Y. Home: Box 144, Stillwater, N. Y. 

NEUHOEFER, KURT K., (m) Devel. Engr., Republic Aviation Corp., 
Farmingdale, L. |., N. Y. Home: RD #1, Box 84-A, Monroe, N. Y. 

NEUMANN, HARVEY E., (m) Aero. Res. Engr., Rocket Engines Branch, 
NACA, 21000 Brookpark, Cleveland 11, O. Home: 20688 Belvi- 
dere, Fairview Park 26, O. (LR, SP) 

NEUMANN, RICHARD D., (s) University of Illinois, 1504 Dawson Dr., 
Champaign, Ill. Home: 1107 Danforth St., Alton, Ill. (PC, SP) 
NEUMANN, RICHARD K., (m) Sr. Engr., Prelim. Des., AiResearch Mfg. 
Co., Phoenix, Ariz. Home: 5444 E. Verde Lane, Phoenix, Ariz. 

(IG, PC) 

NEUMARK, HANS R., (m) Assist. to Tech. Direct., General Chemical 
Div., Allied Chemical Corp., Box 405, Morristown, N. J. Home: 
Club Dr., Countryside, Summit, N. J. (LR, PC) 

NEUNER, GEORGE E., (m) Powerplant Engr., Missiles, Douglas Air- 
craft Co., 3000 Ocean Park Blivd., Santa Monica, Calif. Home: 
1086 Elkgrove Ave., Venice, Calif. (LR, SP) 

NEUSTEIN, JOSEPH, (a) Aerochemistry and Prop. Dept., Aeronutronic 
Systems, Inc., 1234 Air Way, Glendale, Calif. Home: 12310 
Chandler Blvd., No. Hollywood, Calif. 

NEVILLE, LESLIE E., (m) Director of Public Relations and Advertising 
American Bosch Arma Corporation, 320 Fulton Ave., Hempstead, 
N. Y. Home: 1261 Princeton Rd., West Englewood, N. J. 

NEWBURN, FLOYD A., (m) Sr. Res. Engr., Rocketdyne, A Div. of 
North American Aviation, Inc., 6633 Canoga Ave., Canoga Park, 
Calif. Home: 22733 MacFarlane Dr., Woodland Hills, Calif. (PC) 


NEWBY, DAVID H., (m) Chief, Test & Evaluation Lab., Rocket Devel- 
opment Laboratories, Redstone Arsenal, Ala. Home: 2223 Cali- 
fornia St. S.E., Huntsville, Ala. (SR, SP) 

NEWELL, DR. HOMER E., JR., (m) Supt., Atmosphere and Astro- 
physics Div., U. S. Naval Research Laboratory, Washington 25, 
D. C. Home: 4401 Westbrook Lane, Kensington, Md. (SP) 

NEWHALL, CHARLES W., JR., (m) Pres., Flight Refueling, Inc., P.O. 
Box 1701, Baltimore 3, Md. Home: 1104 Malvern Ave., Towson 
4, Md. (LR, SP) 

NEWHART, DUANE, (m) Home: 2619 Fifth Ave., Seattle 1, Wash. 

NEWLANDER, ROBERT A., (s) Aero. Res. Engr., Unitary Plan Wind 
Tunnel, NACA, Langley Field, Va. Home: 23 Lewallen Dr., War- 
wick, Va. (SP) 

NEWMAN, ALBERT J., (m) V. P. & Sec., Excelco Developments, 
Inc., Silver Creek, N. Y. Home: 67 Main St., Silver Creek, N. Y. 

NEWMAN, DANIEL D., (s) Sr. Engrng. Aide, Engrng. Res., University 
of California, 405 Hilgard Ave., Los Angeles, Calif. Home: 3222 
Santelle Bivd., Los Angeles 66, Calif. (LR, SP) 

NEWMAN, HOWARD L., (m) Electronics Group Engr., Convair-Astro- 
nautics, Div. of General Dynamics Corp., San Diego, Calif 
Home: 2133 Clematis St., San Diego 5, Calif. (IG, SR) 

NEWMAN, KENNETH W., (m) Chief Proc. Engr., Turco Products, Inc., 
2649 Terminal Annex, Los Angeles 54, Calif. Home: 6642 Muri- 
etta, Van Nuys, Calif. 

NEWMAN, ROBERT S., (m) Prin. Engr., Solid Devel. Engrng., Aerojet- 
General Corp., Solid Rocket Plant, Sacramento, Calif. Home: 
1900 Ladino Rd., Sacramento 21, Calif. (SR) 

NEWSHAM, CHARLES D., (s) Northeastern University, Boston, Mass. 
Home: Littleton Rd., Harvard, Mass. 

NEWSOME, LAWRENCE E., (s) Georgia Institute of Technology, At- 
lanta, Ga. Home: 16 Toppa Blvd., Newport, R. I. (IG, SP) 

NEWTON, JOHANNES S., (m) Pres., Professional Consultants, 35 
So. Raymond Ave., Pasadena 1, Calif. Home: 10358 Riverside 
Dr., North Hollywood, Calif. (LR, SR) 

NEWTON, PHILIPPE W., (m) Sr. Staff member, Space Technology 
Laboratories, Ramo-Wooldridge Corp., 5730 Arbor Vitae St., Los 
Angeles 45, Calif. Home: 425 Cascada Way, Los Angeles 49, 
Calif. (SP) 

NEWTON, ROBERT R., (m) Sr. Physicist, Research Center, Applied 
Physics Lab., Johns Hopkins University, 8621 Georgia Ave., 
Silver Spring, Md. Home: 701 Quaint Acres Drive, Silver Spring, 
Md. (SR, SP) 

NEWTON, VICTOR T., JR., (s) Wayne State University, Detroit, Mich. 
Home: 316 Albany, Ferndale 20, Mich. 

NICHOL, HARRY G., JR., (s) Georgia Institute of Technology, Box 
5113, Atlanta, Ga. Home: 218 Leonard Ave., Nashville, Tenn. 
NICHOLAS, DR. PETER L., JR., (m) Jet Propulsion Lab., CIT, 4800 
Oak Grove Dr., Pasadena, Calif. Home: 101 Andrea Lane, Ar- 

cadia, Calif. 

NICHOLLS, JAMES A., (m) Instructor, Aero. Engrng., University of 
Michigan, Ann Arbor, Mich. Home: 1717 Waverly Rd., Ann Arbor, 
Mich. (PC, RJ) 

NICHOLS, CHARLES E., (s) Northrop Aeronautical Institute, Ingle- 
wood, Calif. Home: 6416 S. W. Hamilton Way, Portland, Ore. 
NICHOLS, FRANK H., JR., (s) Boston University, Commonwealth Ave., 

Boston 15, Mass. Home: Box 241, West Yarmouth, Mass. (SP) 

NICHOLS, GLENN D., (s) University of Tulsa, Tulsa, Okla. Home: 
538 S. Marion, Tulsa 12, Okla. (IG, SP) 

NICHOLS, JOHN F., (m) Gen. Mgr., Nichols Engineering Company, 
2500 W. Coast Highway, Newport Beach, Calif. (LR, PC) 

NICHOLS, CAPT. WESLEY G., (m) U. S. A., Jupiter Proj. Off., ABMA, 
Patrick AFB, Fla. Home: 81-A Riverside Dr., Patrick AFB, Fla. 
(IG, SP) 

NICHOLSON, KENNETH C., (m) Sup. Engr., Ceramics Section, Res. 
& Dev. Div., The Carborundum Co., Buffalo Ave., Niagara Falls, 
N. Y. Home: 2440 Niagara Ave., Niagara Falls, N. Y. (LR, SR) 

NICKERSON, DOUGLAS B., (m) Chief Engr., Hydro-Aire, Inc., 3000 
Winona, Burbank, Calif. Home: 345 Blythe Rd., Pasadena 3, 
Calif. (IG, LR) 

NICKS, ORAN W., (m) Advanced Weapons Engrng. Dept., Chance 
Vought Aircraft, Inc., Dallas, Tex. Home: 637 Tarryall Dr., Dallas 
24, Tex. (IG, SP) 

NICOL, WILLIAM J., (m) Engr., Missile Quality Dept., Bendix Prod- 
ucts Div., Bendix Aviation Corp., 400 Beiger, Mishawaka, Ind. 
Home: 3419 Kent Lane, South Bend, Ind. (IG) 

NICOLAI, EUGENE G., (a) Optical Inspection, Missile Div., Chrysler 
Corp., Van Dyke & 16 Mile Rd., Center Line, Mich. Home: 5573 
University, Detroit 24, Mich. (IG, PC) 

NICOLAIDES, NICOLAS, (a) Aero. Engr., Propeller Div., Curtiss-Wright 
Corp., Caldwell, N. J. Home: 521 E. 149th St., New York 55, 
N. Y. (LR, RJ) 

NICOLAYSEN, EMIL, (s) Grad Res. Assist., Engrng. Res. Inst., Uni- 
versity of Michigan, Ann Arbor, Mich. Home: 1725 Hatcher 
Crescent, Ann Arbor, Mich. (LR, SP) 

NICOLOSI, SEBASTIAN J., (m) Assoc. Director, Chicago Midway 
Laboratories, University of Chicago, 6220 S. Drexel, Chicago 33, 
lll. Home: 144 Chestnut, Park Forest, Ill. (PC, SR) 
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NIDEY, RUSSELL A., (m) Staff Scientist, Ball Brothers, Research 
Corp., P.O. Box 191, Boulder, Colo. Home: 1505 Ninth St., Boul- 
der, Colo. 

NIEDERHAUSER, WARREN D., (m) Head, Chemistry Section, Res. 
Div., Rohm & Haas Co., Huntsville, Ala. Home: 1103 Bluefield, 
Huntsville, Ala. (PC, SR) 

NIEDERMAN, HOWARD H., (m) Western Rep., Atlantic Research 
Corp., 2805 E. Foothill Blivd., Pasadena, Calif. Home: 3870 
Greenhill Rd., Pasadena, Calif. (PC, SR) 

NIEHAUS, LT. WILLIAM R., (m) Aero. Res. Scientist, Hypervelocity 
Ballistics, Range, Ames Lab., NACA, Moffett NAS, Mt. View, 
Calif. Home: 3707 Matson Ave., Cincinnati 36, O. (PC, SP) 

NIELSEN, EDWIN A., (m) Assist. Chief Engr., Missile Systems Des., 
Missile Div., Chrysler Corp., P.O. Box 2628, Detroit, Mich. Home: 
4328 Orchard Hill Drive, Birmingham, Mich. (SP) 

NIELSEN, LEWIS M., (m) Electronic Engr., White Sands Missile 
Range, N. Mex. Home: 3302 Sirius, El Paso, Tex. (IG) 

NIELSEN, THOMAS L., (m) Engr., Rocketdyne, A Div. of North 
American Aviation, Inc., 6633 Canoga Ave., Canoga Park, Calif. 
Home: 10619 Variel, Chatsworth, Calif. 

NIEMI, EUGENE E., JR., (s) Boston University, Boston, Mass. Home: 
69 Marshall St., Fitchburg, Mass. (HF, SP) 

NIERENBERG, BYRON, (m) Proj. Sales Engr., Wright Aeronautical 
Div., Curtiss-Wright Corp., Woodridge, N. J. Home: 81 Jarvis 
Pl., Lynbrook, L. I., N. Y. (PC, RJ) 

NIGHTENHELSER, KENNETH W., (a) Arcadia, Ind. (IG) 

NIGRO, FRANK D., (m) Proj. Engr., Mech. Fabrication & Missile Sys- 
tems, Raytheon Mfg. Co., 29 Hartwell Rd., Bedford, Mass. Home: 
65 Dale St., Revere 51, Mass. (SR, SP) 

NIKITICH, JOHN, (s) Home: 35 Granite Rd., Glastonbury, Conn. 

NILACUPTA, PRAYOTTE, (s) Chulalongkorn University, Soi Sukothai 
1, Rasvithy Rd., Bangkok, Thailand. 

NILES, ALLEN W., (m) Physicist Vanguard Proj., Naval Research 
Laboratory, Washington 25, D. C. Home: 130 W. Gadsden Lane, 
Cocoa Beach, Fla. (LR, SP) 

NILLES, JOHN M., (a) Sr. Engr., Government Equip. Div., Raytheon 
Mfg. Co. Inc., Box 636, Santa Barbara, Calif. Home: 1712 Loma 
St., Santa Barbara, Calif. (IG, SP) 

NILSSON, FREDERICK N., (a) Airport Des. Aviation Planning Div., 
The Port of New York Authority, 111—8th Ave., New York 11, 
N. Y. Home: 17 Danna Way, Rochelle Park, N. J. (IG, SP) 

NIMMO, GARY A., (s) University of Minr ita, Mi polis, Minn. 
Home: 2527 Blaisdell, Mi polis 4, Minn. 

NISTAL, GERARD E., (m) Marketing Director, Stoetzel & Associates, 
Inc., 307 N. Michigan Ave., Chicago 1, Ill. Home: 803 Randolph 
St., Oak Park, Ill. 

NITTERAUER, JOHN T., (m) Mgr. Prod. Control, Rockets Div., Bell 
Aircraft Corp., P.O. Box 1, Buffalo, N. Y. Home: 112 Depew Ave., 
Buffalo 14, N. Y. (SR, SP) 

NIX, MARTHA E., (s) Georgia Institute of Technology, Atlanta, Ga. 
Home: Waterworks Rd., Commerce, Ga. 

NIXON, ALAN C., (m) Res. Supvr., Fuels & Engine Lubricants, Shell 
Development Co., 4560 Horton St., Emeryville, Calif. Home: 31 
Windsor Ave., Berkeley 8, Calif. (LR, PC) 

NIXON, JAMES I., JR., (m) Turbomachinery Des. Engr. FPLD, Gen- 
eral Electric Co., Bldg. 100, Evendale, Cincinnati 15, O. Home: 
532 Rockdale Ave., Cincinnati 29, O. (LR, SP) 

NIXON, ROBERT F., (m) Prop. Engr., Aircraft, Convair, Div. of Gen- 
eral Dynamics Corp., Fort Worth, Tex. Home: 4233 Westridge, 
Fort Worth, Tex. 

NOBBS, KENNETH WILLIAM, (m) Lecturer, Thermodynamics & Heat 
Transfer, Dept. of Aircraft Prop., College of Aeronautics, Cran- 
field, Bletchley, Bucks, England. Home: 13, Mitchell Road, 
Wharley End, Cranfield, Bletchley, Bucks, England (LR, PC) 

NOBLE, ALAN M., (s) University of Connecticut, Storrs, Conn. Home: 
102 Orchard St., Eart Hartford, Conn. (IG) 

NOBLE, JAMES K., (m) Assist. to Pres., Noble & Noble, Publishers, 
Inc., 67 Irving PI., New York 3, N. Y. Home: 441 North Broad- 
way, Yonkers, N. Y. 

NOCKE, HENRY H., (m) Quality Coordinator, Thiokol Chemical Corp., 
Huntsville, Ala. Home: 203 Surrey Rd., Huntsville, Ala. (PC, SR) 

NOEGGERATH, WOLFGANG C., (m) Head, Propulsion Dev. Depart- 
ment, XA Project, Lockheed Missile System Div., Palo Alto, 
Calif. Home: 12950 Pierce Road, Saratoga, Calif. (LR, PC) 

NOLAN, JAMES R., (m) Mgr., Res. & Dev., Fort Worth Steel & Ma- 
chinery Co., Fort Worth, Tex. Home: 3925 Medford Rd., Fort 
Worth, Tex. (LR, SP) 

NOLAN, NORMAN S., (s) Newark College of Engineering, 367 High 
St., Newark, N. J. Home: 133 Seth Boyden Terr., Newark 12, 
N. J. (1G, SP) 

NOLAND, ALBERT R., (m) Engrng. Proj. Mgr., Des. Engrng. Gilfillan 
Bros. Inc., 1815 Venice Bivd., Los Angeles 6, Calif. Home: 5253 
Ramsdell Ave., La Crescenta, Calif. (IG, SP) 

NOLAND, ROBERT L., (m) Exec. V. P., Reinhold Engineering and 
Plastics Co., 12827 E. Imperial, Norwalk, Calif. Home: 2138 
Royal Oaks, Duarte, Calif. (LR, SR) 

NOLTE, URSEL C., (m) Chief, Instrumentation Branch, Missile Test 
Track Div., Holloman AFB, N. Mex. Home: 150 A Luna Lp., 
Holloman AFB, N. Mex. (IG, SP) 


NOOR, ROBERT A., (m) Tech. Consultant, Worthen Wing Seifert and 
Forbes, 925 Tacoma Ave. South, Tacoma, Wash. Home: 11514 
South Eye St., Tacoma 44, Wash. (PC, SR) 

NORBY, LARRY D., (a) University of Florida, Gainesville, Fla. Home: 
1233 Peachtree St., Cocoa, Fla. (IG, SP) 

NORDBERG, ROBERT, (m) Mgr., New Products Div., H. I. Thompson 
Fiber Glass Co., 1733 Cordova St., Los Angeles 7, Calif. 

NORDINE, LOUIS R., (a) Des. Draftsman, Power Plant Group, Con. 
vair, Div. of General Dynamics Corp., Fort Worth, Tex. Home: 
4720 Strong Ave., Fort Worth 5, Tex. (HF, SP) 

NORDLI, ROBERT L., (m) Head of Proposals Sect., Dept. of Engng. 
Div., Aerojet-General Corporation, Sacramento, Calif. Hcme: 
10500 Catawba Way, Rancho Cordova, Calif. (LR, SP) 

NORDLINGER, S. G., (m) Consulting Engr., 2000 P St., N.W., Wash- 
ington 6, D. C. Home: 4740 Connecticut Ave., N.W., Washinton 
8, D. C. (RJ, SP) 

NORDSTROM, CARL J. Ill, (m) Res. Engr. ‘‘B” Pilotless Aircraft viv., 
Boeing Airplane Co., P.O. Box 3707, Seattle 24, Wash. Home: 
1322 So. 196th Place, Seattle 88, Wash. (IG) 


NOREEN, ALFRED E., (m) Supvr., Aerothermochemistry, FPLD, GT 
Div., General Electric Co., Bldg. 300, Cincinnati 15, O. Hone: 
982 Hempstead Dr., Cincinnati 31, O. (PC, RJ) 

NOREM, ALLAN G., (m) Chief, Structures Sect., Aeronautics D: ot., 
Aerophysics Development Corp., Box 689, Santa Barbara, C ilif. 
Home: 26 Vista Del Mar Drive, Santa Barbara, Calif. (IG, SF) 

NOREN, GEORGE, JR., (s) Academy of Aeronautics, La Guardia Air- 
port, Flushing 71, N. Y. Home: 1560 Metropolitan Ave., Bronx 
62, N. Y. (HF, SP) 

NORLING, ROBERT A., (m) Sr. Engr., Prelim. Des. Group, Missile 
Section, Bendix Aviation Corp., Mishawaka, Ind. Home: 105 N. 
Brook, Mishawaka, Ind. (IG, SP) 

NORMAN, NEIL, (m) Sr. Expmi. Engr., Pratt and Whitney Airc: aft, 
Div. of United Aircraft Corp., X3B Main St., East Hartford, Ccnn. 
Home: 19 Conlin Dr., Thompsonville, Conn. (SR, SP) 

NORMAN, RICHARD G., (m) Supvr., Engrng. Hydraulic Lab., Berdix 
Products Div., Bendix Aviation Corp., 400 S. Beiger St., Misha- 
waka, Ind. Home: 1645 Linden Ave., Mishawaka, Ind. (IG, SP) 

NORMAN, RONALD F., (s) Laboratory Engr., Rockets Div., Bell Air- 
craft Corp., P.O. Box 1, Buffalo 5, N. Y. Home: 115 Military Rd., 
Buffalo 7, N. Y. (LR, SR) 

NORMILE, HUBERT C., (m) Chief, Propellants and Chemical Lab., 
AF Missile Test Center, Patrick AFB, Fla. Home: 101 Tampa 
Ave., Melbourne, Fla. (LR, PC) 

NORRIS, KENNETH T., JR., (a) Assist. to V. P., Norris Div., Norris- 
Thermador Corp., 5215 So. Boyle Ave., Los Angeles 58, Calif. 
Home: 2285 Montecito Dr., San Marino, Calif. (SR, SP) 

NORRIS, R. HOSMER, (m) Consulting Engr., Heat Transfer, General 
Engrng. Lab., General Electric Co., 1 River Rd., Schenectady 5, 
N. Y. Home: 1385 Regent St., Schenectady 9, N. Y. (LR, SP) 

NORTHEDGE, RONALD, (m) Sr. Inst. Engr., Rocket Div., Rolls Royce, 
Nightingale Rd., Derby, Eng. Home: 38, King Alfred St., Derby, 
Eng. 

NORTON, JOHN L., (m) Supvr., Engrng. Test Unit, AGT Div., Rocket 
Engine Section, General Electric Co., Malta Test Station, Ball- 
ston Spa., N. Y. Home: 5 Cherry Lane, Scotia 2, N. Y. (LR, SR) 

NOSEK, STANLEY M., (m) Powerplant Engr., AGT Div., Jet Engine 
Dept., General Electric Co., Cincinnati 15, O. Home: 6264 Win- 
ton Rd., Hamilton, O. (PC, RJ) 

NOSKA, CHARLES G., (m) Pres. Charles G. Noska Co., 501 West Chel- 
ten Ave., Philadelphia 44, Pa. Home: Cricket Rd., Whitemarsh, 
Pa. (SR, SP) 

NOVACK, MARTIN E., (m) Engr., Proj., Engrng., Reaction Motors Div., 
Thiokol Chemical Corp., Denville, N. J. Home: 2344 Davidson 
Ave., Bronx 68, N. Y. (LR, SP) 

NOVAK, PETER, A., (s) Purdue University, West Lafayette, Ind. 
Home: 9204 Ditch Rd., Indianapolis, Ind. (PC, SP) 

NOVELLI, DON J., (a) Supvr., Purchasing, Hardware (Production), 
Rocketdyne, A Div. of North American Aviation, Inc., Canoga 
Ave., Canoga Park, Calif. Home: 18127 Karen Dr., Tarzana, Calif. 
(IG, SP) 

NOVIK, DAVID, (m) Aero. Res. Scientist, Propulsion Dept., NACA, 
1512 H St., N.W., Washington 25, D. C. Home: 4805 Grantham 
St., Chevy Chase 15, Md. (LR, SP) 

NOVORYTA, ROBERT J., (s) Purdue University, Lafayette, Ind. Home: 
1119 Emerald, Chicago Heights, Ill. (SR, SP) 

NOVOTNY, MAJOR EDMUND E., (m) Titan Proj. Office, AFBMD Field 
Office, Patrick AFB, Fla. Home: 139 Northwest Dr., Patrick AFB, 
Fla. 

NOVOTNY, JEROME L., (s) University of Mi ta, Mi polis 
Minn. Home: 5357 W. Bald Eagle, St. Paul 10, Minn. (PC, SP) 

NOYES, JOSEPH V., (s) University of Oklahoma, Norman, Okia. 
Home: 1821 Kanawaha St., West Hyattsville, Md. 

NUCCI, LOUIS M., (m) Mgr., Prop., Gruen Applied Science Labora- 
tories, Inc., 60 Hempstead Ave., West Hempstead, N. Y. Home: 
27 Pennington Dr., Huntington, N. Y. (RJ, SP) 

NUGENT, JACK, (m) Aero. Res. Engr., Research Div., NACA, Box 
273, Edwards, Calif. Home: 719 H-13, Lancaster, Calif. (LR, RJ) 
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NUGENT, LT. GEN. RICHARD E., (m) USAF Ret., Assist. to the V. P., 
Guided Missiles Range Div., Pan American World Airways, Inc., 
Box 4187, Patrick AFB, Fla. Home: Rt. 3, Box 993, Merritt 
Island, Fla. (SP) 

NUNZ, GREGORY J., (m) Field Service Engrng. Rep., Rocketdyne, A 
Div. of North American Aviation, Inc., 14601 Keswick St., Van 
Nuys, Calif. Home: APO 125, New York, N. Y. (LR, SP) 

NUSSOORFER, THEODORE J., (m) Res. Engr., Engrng. Div., Arthur 
D. Little, Inc., 35 Acorn Park, Cambridge, Mass. (IG, SP) 

NUTH, IVO, (s) Indiana Technical College, 1509 Hugh St., Fort 
Wayne, Ind. Home: 10 Oscar St., Rochester 21, N. Y. (PC) 
NYBAKKEN, TRUMAN W., (s) USAF, 641st Aircraft Control & Warn- 
ing Sqd., 641 AC & W RON, APO 677, New York, N. Y. Home: 

395 Collins Ave., Mandan, N. D. 

NYBERG, DONALD G., (m) Chemist, Liquid Propellants and Com- 
bustion Branch, USNOTS, Code 4041, China Lake, Calif. Home: 
73 Bard, #40, China Lake, Calif. (LR, PC) 

NYENHOUSE, DAVID C., (m) Ammunition Des. Engr., Ind. Engrng. 
Div., Picatinny Arsenal, Dover, N. J. Home: 37 Cottage PI., 
Riverdale, N. J. (PC, RJ) 

NYENHUIS, ROGER J., (m) Prop. Engr., Military Div., Cessna Aircraft 
Co., Wichita, Kan. Home: 2226 Stadium Drive, Wichita 14, Kan. 
(?C, SP) 

NYLI'!, NELS E., (m) Sr. Des., Aerojet-General Corp., Box 1947, Sac- 
ramento, Calif. Home: 911 School St., Folsom, Calif. (IG, LR) 


OAKES, CARL L., JR., (m) Gen. Engr. (Program Planning) Plans Div., 
WADC, Wright-Patterson AFB, O. Home: 517 N. Church St., New 
Carlisle, O. (IG, HF) 

OAKES, GIBSON, (m) Proj. Engr., Aeronautics Dept., Aerophysics 
Development Corp., Subsidiary of Curtiss-Wright Corp., Box 689, 
Santa Barbara, Calif. Home: 33 Humphrey Rd., Santa Barbara, 
Calif. (SR, SP) 

OAKES, WALTER G., (a) Res. Engr., Power Plant Test Group, Boeing 
Airplane Co., P.O. Box 3707, Seattle 24, Wash. Home: 13602 S.E. 
37th, Bellevue, Wash. (RJ, SR) 

OBER, ROBERT I., (s) University of Buffalo, Buffalo 14, N. Y. (LR, SP) 

OBERG, CYRIL D., (a) Mgr., Aircraft & Engine Component Sales, 
Solar Aircraft Company, 2200 Pacific Highway, San Diego 12, 
Calif. Home: 3724 Pio Pico St., San Diego 6, Calif. (PC, RJ) 

OBERTA, ANDREW F., (s) Northrop Aeronautical Institute, Ingle- 
wood, Calif. Home: 1903 Harriman Lane, Redondo Beach, Calif. 
(SP) 

OBERTH, HERMAN J., (m) Prof., DOD, RPO, Special Fields, ABMA, 
Huntsvillle, Ala. Home: 1514 S. E. Hermitage Ave., Huntsville, 
Ala. 

OBREMSKI, HENRY J., (s) Res. Assist., Polytechnic Institute ot 
Brooklyn, 333 Jay St., Brooklyn, N. Y. Home: 1005 Lakeville Rd., 
New Hyde Park, N. Y. (LR, PC) 

O'BRIEN, CHARLES J., (m) Devel. Engr., Thermodynamics Sect., 
Technical Dept., Marquardt Aircraft Co., 16555 Saticoy, Van 
Nuys, Calif. Home: 19204 Lemay St., Reseda, Calif. (PC, RJ) 

O'BRIEN, JOHN J., JR., (s) Newark College of Engineering, Newark 
2, N. J. Home: 15 Hedden Terr., No. Arlington, N. J. (RJ, SR) 

O'BRIEN, MORROUGH P., (a) Dean, College of Engrng., University of 
California., 315 Engineering Bidg., Berkeley 8, Calif. (SR, SP) 

OBURG, VICTOR C., (m) Proposal Engr., Advanced Engrng. Dept., 
Reactions Motors Div., Thiokol Chemical Corp., Rockaway, N. J. 
Home: 15 Lake Shore Drive, Rockaway, N. J. (LR, SR) 

OCHSNER, GEORGE H., (m) Training Specialist, Rocketdyne, A Div. 
of North American Aviation Inc., 6633 Canoga Ave., Canoga 
Park, Calif. Home: 23259 Calvert St., Woodland Hills, Calif. 
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1, Brooklyn 10, N .Y. Home: 1712 Nostrand Ave., Brooklyn 26, 
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Home: 805 Oxford, Ann Arbor, Mich. (IG, SP) 

PIN\MONTI, RICHARD J., JR., (m) Physicist, Guidance & Control, 
Ballistic Research Laboratories, Aberdeen Proving Ground, Aber- 
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124 Tan Oak Dr., Portola Valley, Calif. (IG, SP) 

PLACE, PHILIP A., (s) Home: 2048 N. Ridge Rd., Amherst, Ohio. 
(PC, SP) 

PLACEK, ROBERT A., (s) University of Florida, Gainesville, Fla. Home: 
508 Faulkner St., New Smyrna Beach, Fla. (IG, SP) 

PLANCHAK, EUGENE, (m) Dayton Rep., Pacific Div., Bendix Aviation 
Corporation, 1900 Hulman Blidg., Dayton, O. Home: 417 Chatham 
Dr., Dayton 29, O. (IG, HF) 

PLANCK, RALPH W., (m) Devel. Chemist, Solid Propellant Res. & 
Devel. Labs., Aerojet-General Corp., Sacramento, Calif. Home: 
2667 Barbara Way, Rancho Cordova, Calif. (PC, SR) 

PLANTZ, VELLAR C., (m) Sr. Engr., Electro-Interference Group, The 
Martin Company, Box 179, Denver 1, Colo. Home: 3827 So. 
Green Court, Englewood, Colo. (IG, SP) 

PLATELL, OVE B., (m) Engr., Tekniska kontoret, Stockholm, SAAB 
Aircraft Corp., Baldersgatan 4, Stockholm, Sweden. Home: Stors- 
vangen 38, Hagersten, Stockholm, Sweden. (iG, SP) 

PLATH, ROBERT, (m) Project Engr., Pilotless Aircraft Div., Boeing 
Airplane Co., P.O. Box 3107, Seattle 14, Wash. Home: 11243 
Arroyo Beach PIl., S.W., Seattle 66, Wash. 

PLATT, JOHN D., (m) Prelim. Des. Engr., Aircraft Nuclear Propulsion, 
General Electric Co., Box 132, Cincinnati 11, O. Home: 3643 
Hanley Rd., Cincinnati 11, O. (RJ, SP) 

PLATZ, EDWARD H., JR., (m) Mgr., Alloy Sales, Lebanon Steel Foun- 
dry, Lehman St., Lebanon, Pa. Home: 339 So. 8 St., Lebanon, 
Pa. (LR) 

PLEHINGER, EUGENE P., (m) Supvr., Production Engrng., Rockets 
Div., Bell Aircraft Corp., Niagara Falls Blvd., Wheatfield, N. Y. 
Home: 173 Meadowbrook Rd., Williamsville 21, N. Y. (LR, SP) 

PLOTSKY, NORMAN, (m) Sr. Engr., Wright Aeronautical Div., Curtiss- 
Wright Corporation, Woodridge, N. J. Home: 480 Riverdale Ave., 
Yonkers, N. Y. (PC, RJ) 

PLUM, CHARLES R., (a) Mgr., Operations, American Air Filter Co., 
310 Third St., Rock Island, Ill. Home: 2541 35th Ave., Rock 
Island, Ill. 

PLUMMER, LT. IRA L., (m) USAF, 4080 Ops, Sq., Laughlin AFB, Tex. 
Home: 208 Kennedy Dr., Del Rio, Tex. (SP) 

PLUMMER, LOUIS P., (m) Major, Hq. 3520, M & S Group, McConnell 
AFB, Wichita, Kan. Home: 12200 E. Lynn, Wichita, Kan. 

PODOLIUK, BOHDAN ANDREW, (s) Academy of Aeronautics, La 
Guardia Airport, New York, N. Y. Home: 249 Fifth St., Jersey 
City 2, N. J. (SR, SP) 

POFERL, DAVID J., (s) University of Minnesota, Minneapolis, Minn. 
Home: 1486 Sargent, St. Paul 5, Minn. (IG, SP) 

POGGIANI, CONSTANCE A., (s) Purdue University, 402 Waldron, W. 
Lafayette, Ind. Home: 6005 Crestview, Indianapolis 20, Ind. 
(IG, HF, SP) 

POHRTE, THEODORE W., (m) Assist. Prof., Physics, Colorado School 
of Mines, Golden, Colo. Home: 39 Mines Park, Golden, Colo. 
(IG, SP) 

POLAND, JAMES E., (s) Drexel Institute of Technology, Philadelphia, 
Pa. Home: 131 Hampshire Ave., Audubon 6, N. J. 

POLCAR, JERRY L., (s) University of Florida, Gainesville,, Fla. Home: 
8435 Fourth St. North, St. Petersburg, Fla. (IG, PC) 

POLEY, WILLIAM A., (m) Aero. Powerplant Res. Engr., Nuclear Re- 
actor Res. Div., and Lewis Flight Propulsion Lab., NACA, 21000 
Brookpark Rd., Cleveiand 35, O. Home: 20370 Lorain Rd., Fair- 
view Park 26, O. (SP) 

POLIAKOFF, ROUVINE B., (m) Engrng. Consultant, Seamless Products 
Co., Inc., 126—11th Ave., New York 11, N. Y. Home: 15 Wilshire 
Court, Freeport, L. I., N. Y. 

POLISHUK, PAUL, (m) Proj. Engr., WADC, WCLCJ-3, Wright-Patterson 
AFB, O. Home: 5330 Cobb Dr., Dayton, O. 

POLKING, URBAN H., (m) Proj. Engr., Missile Countermeasures In- 
formation, Commander, HADC, Attn. HDTX (Polking). Home: 
1310 19th St., Alamogordo, N. Mex. (SP) 

POLL, KENNETH O., (m) Contract Rep., Electronics & Avionics Div., 
The Emerson Electric Mfg. Co., 8100 Florissant Ave., St. Louis 
21, Mo. Home: 315 Clay St., St. Charles, Mo. 

POLLACK, SEYMOUR V., (m) Analytical Engr., Fairchild Engine Div., 
Fairchild Airplane and Engine Corporation, Comac Rd., Deer 
Park, Long Island, N. Y. Home: 57 Satinwood St., Central Islip, 
N. Y. 

POLLARD, FRANK B., (m) Consultant, Aircraft and Missile Consult- 
ants, 2801 Valley Dr., Manhattan Beach, Calif. (SP) 

POLLOCK, DAVID H., (s) Santa Monica City College, Santa Monica, 
Calif. Home: 74283 Arizona, Los Angeles 45, Calif. (SR, SP) 

POLOVITCH, RICHARD S., (s) University of Detroit, Detroit 21, Mich. 
Home: 404 Dunmore St., Throop 12, Pa. (SP) 


| 
| 
| 
| 
| 
Ca: tac 
Ss, Ad. | 
} 
| 
ic Re- 
Ce lif. 
| 
| 
ra- 
Home: 
ervice — 
Ma: tin 
N.Y, 
indus- | 
D. C. 
} 
Mich. 
> Dr., 
} 
Asso- 
Rd., | 
space 
undo 
| Del 
cson, 
v. of 
| 
De- 
ome: | 
hary, 
(SP) 
2514 | 
erra | 
; | 
roit, | 
een- 
aly: 
5633 
\ve., | tes 
| 
abs, 
alif. : 
| 
Ss?) — 
t 
ve., | be 
Hits. 
Ma- 
Box 
& 
mes 


POLZIEN, RONALD E., (s) Wayne State University, Detroit, Mich. 
Home: 5297 Alter Rd., Detroit 24, Mich. , 

POMERANTZ, SANFORD E., (s) Home: 17195 Birwood, Detroit 21, 
Mich. (HF, SP) 

POMINVILLE, ROBERT RALPH, (m) FEQCE, Farnsworth Electronics 
Corp., E. Pontan St., Fort Wayne, Ind. 

POMPA, MICHAEL F., (m) Asst. Sr. Engr., Systems Div., Aerojet- 
General Corp., Azusa, Calif. Home: 2445 So. Ocean View Dr., 
Upland, Calif. (LR, PC) 

PONS, ROBERT L., (m) Proj. Prop. Engr., Convair, Div. of General 
Dynamics Corporation, Fort Worth, Tex. Home: 5306-D Bryce St., 
Fort Worth, Tex. 

POOL, ERNEST T., (a) Res. Assoc., Psychological Research Assoc., 
Inc., 507 18th St. South, Arlington 2, Va. (IG, HF) 

POOL, LEONARD P., (m) Pres., Air Products, Inc., P.O. Box 538, 
Allentown, Pa. Home: RD 2, Allentown, Pa. 

POOLE, JOSEPH L., (s) Alabama Polytechnic Institute, Auburn, Ala. 
Home: 24 Oak St., Rome, Ga. (PC, SP) 

POPE, MARY CONSTANCE, (a) Contracts Clerk, AGT, FPLD, General 
Electric Co., Building 300, Cincinnati, O. Home 6081 Dryden Ave., 
Cincinnati 13, O. (HF, SP) 

POPE, MORGAN D., (s) University of Missouri, Columbia, Mo. Home: 
R.F.D. #3, Eldon, Mo. (IG, PC) 

POPPOFF, ILIA G., (m) Sr. Physicist, Chem. Dept., Stanford Research 
Institute, Menlo Park, Calif. Home: 920 Moreno Ave., Palo Alto, 
Calif. (SR, SP) 

PORTER, CARL, JR., (m) Sales Engr., Defense Sales Div., Burroughs 
Corporation, 3898 Linden Ave., Dayton 32, O. Home: 3204 Brad- 
dock St., Dayton 20, O. (IG, SP) 

PORTER, J. WAYNE, (m) Systems Engr., Missile & Surface Radar, 
RCA, Moorestown, N. J. Home: 406 So. Washington Ave., Moores- 
town, N. J. (IG, SP) 

PORTER, JOHN E., (m) Chairman, Dept. of Physics and Electronics, 
Northrop Aeronautical Institute, 728 Hindry Ave., Apt. 3, In- 
glewood, Calif. Home: 728 Hindry Ave., Apt. 3, Inglewood, Calif. 
(SR, SP) 

PORTER, RICHARD N., (m) Res. Engr., Propulsion Development Sec- 
tion, Jet Propulsion Laboratory, California Institute of Tech- 
nology, 4800 Oak Grove Dr., Pasadena 3, Calif. Home: 624 North 
First Ave., Arcadia, Calif. (LR, PC) 

PORTER, RICHARD W., (m) Consultant-Communication and Control, 
Engrng. Services, General Electric Company, 570 Lexington Ave., 
New York, N. Y. Home: Cat Rock Rd., Cos Cob, Conn. (SP) 

PORTER, ROBERT A., (m) Director, Semi-Automatic Section, Data 
Processing Div., University of Dayton, College Park Ave., Day- 
ton 3, O. Home: 534 Hollendale Dr., Dayton 29, O. 

PORTER, SAMUEL J., (m) V. P. & Gen. Mgr., National Northern Div., 
American Potash & Chemical Corporation, King St., West Hano- 
ver, Mass. Home: 3030 W. Sixth St., Los Angeles 54, Calif. 
(PC, SR) 

PORTER, STEPHEN J., (a) Western Rep., Missile Prod. Div., Fruehauf 
Trailer Co., 5137 So. Boyle Ave., Los Angeles 58, Calif. Home: 
10613 Doty Ave., Inglewood 2, Calif. (IG, SP) 

PORTER, WILBERT L., (s) Rackham School of Graduate Studies, Uni- 
versity of Michigan, Ann Arbor, Mich. Home: 160 Walcott, Jack- 
son, Mich. (LR, SP) 

PORTOFEE, RICHARD C., (m) Sales Mgr., Dean and Benson Research 
Inc., 16 Richmond St., Clifton, N. J. Home: 110 Vreeland Ave., 
Midland Park, N. J. (1G, HF). 

POSEY, LAWRENCE D., JR., (s) University of California, Berkeley 4, 
Calif. Home: 2226 Parker St., Berkeley 4, Calif. (SP) 

POTTER, DAVID, (a) Industrial Relations Coordinator, Industrial Re- 
lations Div., The Martin Company, P.O. Box 179, Denver 1, Colo. 
Home: 3401 So. Dahlia St., Denver 22, Colo. 

POTTER, NORMAN S., (m) Fellow Engr., Air Arm Div., Westinghouse 
Electric Corporation, Friendship International Airport, Baltimore, 
Md. Home: 1605 Lorimer Rd., Glen Burnie, Md. 

POTTER, ROBERT L., (m) Combustion Res. Group Leader, Bell Air- 
craft Corp., Buffalo 5, N. Y. Home: 32 Miller Rd., RD 1, Niagara 
Falls, N. Y. (LR, PC) 

POTTS, BOBBY L., (s) U. S. Naval Post Graduate School, Monterey, 
Calif. Home: 30 Sycamore Pl., M. F., Carmel, Calif. 

POUCHER, RALPH I., (m) Maintenance Shift Supvr., Engrng., Astro- 
dyne, Inc., McGregor, Tex. Home: 103 Laurel Lane, Rt. 3, Mc- 
Gregor, Tex. (PC, SR) 

POUCHOT, WALTER D., (m) Section Engr., Combustion Development, 
Aviation Gas Turbine Engrng. Dept., Westinghouse Electric Corp., 
P.O. Box 288, Kansas City, Mo. Home: 8711 Norwood Prairie 
Village 15, Kan. (PC, SP) 

POURNELLE, JERRY E., (m) Aviation Psychologist, Res. Staff, Boeing 
Airplane Co., Seattle 24, Wash. Home: 1107 East Lynn, Seattle 
2, Wash. (HF, SP) 

POWELL, JAMES L., (m) Mgr., Prelim. Des., Rockets Division, Bell 
Aircraft Corp., P.O. Box 1, Buffalo 5, N. Y. Home: 99 Cortland 
Ave., Kenmore 23, N. Y. (LR, SP) 

POWELL, REX B., (m) Aero. Res. Engr., Tech. Feasibility Studies 

Office, Army Rocket & Guided Missile Agency, Redstone Arsenal, 

Ala. Home: 408 Glencoe Rd. S.E., Huntsville, Ala. (IG, SP) 
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POWELL, ROGER W., (s) Case Institute of Technology, 10900 Euclid 
Ave., Cleveland 6. O. Home: 1721 Bluefield Ave., Dayton 14, 0. 
(PC, SR) 

POWELL, WALTER B., (m) Engrng. Specialist, Power Plant Res. Sect., 
Jet Propulsion Laboratory, CIT, 4800 Oak Grove Dr., Pasadena 
3, Calif. Home: 772 Morada Pl., Altadena, Calif. 

POWERS, JAMES H., (s) Boston University, Boston, Mass. Horne: 
49 Burroughs Rd., Braintree 84, Mass. (RJ, SR) 

POWERS, JOSEPH W., (m) Staff Engr., Missile Systems, Hughes Air- 
craft Co., Culver City, Calif. Home: 7147 W. 94th St., Los An- 
geles 45, Calif. (IG, SP) . 

POWERS, MAJOR PATRICK W., (m) Artillery, USA Command, General 
Staff College, Ft. Leavenworth, Kan. Home: 16 Bullard A\ve., 
Ft. Leavenworth, Kan. (IG, LR) 

PRAHL, VAL E., (m) Engrng. Pilot, Douglas Aircraft Co., Edwards A‘ B, 
Edwards, Calif. Home: 1255 West Kildare, Lancaster, Calif. 
PRANGER, FRED, (s) Academy of Aeronautics, LaGuardia Airpx rt, 

New York, N. Y. Home: 61-25 Woodside Ave., Woodside 77, N. Y. 

PRATT, ROBERT M., (m) Chief, Airframe Develop., Systems Devel: p- 
ment, The Martin Company, Box 179, Denver 2, Colo. Hore: 
6140 Fairfield Dr., Littleton, Colo. (SP) 

PRATT, WILLIAM H., (m) Des. Engr., Aerojet-General Corp., Sac-a- 
mento, Calif. Home: 4627 Oxbow Dr., Sacramento 21, Caf. 
(SR) 

PREBIS, CAPT. WALTER T., (s) Air Force Institute of Technolosy, 
USAF, Wright-Patterson AFB, O. Home: 807 So. 29th St., Laf: y- 
ette, Ind. (IG, SP) 

PREECE, BETTY P., (m) Home: 300 8th Ave., Indialantic, Fla. (HF, S?) 

PREECE, RAYMOND G., (m) Equip. Engr., HMEED, General Elect: ic 
Co., P.O. Box 4247, Patrick AFB, Fla. Home: 300 8th Ave., /.- 
dialantic, Melbourne, Fla. (IG, SP) 

PREMONT, EMILE J., JR., (s) University of Hartford, Hartford, Conn. 
Home: 348 Chestnut St., Holyoke, Mass. (IG, SP) 

PRENATT, RAYMOND E., (m) Physicist, Ballistic Measurements Lab., 
Ballistic Research Laboratories, Aberdeen Proving Ground, Md. 
Home: 304E Rodman Rd., Aberdeen, Md. (IG, HF) 

PRENTICE, RICHARD C., (m) Staff Engr., The Electrolizing Corp., 148 
West River St., Providence, R. |. Home: 65 Meadow, Providence, 
R. |. (HF, SP) 

PRESING, JOSEPH A., JR., (m) Lead Engr., Rocketdyne, A Div. of 
North American Aviation Inc., 6633 Canoga Ave., Canoga Park, 
Calif. Home: 8342 Wilbur Ave., Northridge, Calif. (LR, PC) 

PRESS, MARTIN, Sr. Proj. Engr., Federal Telecommunication Lab- 
oratories, Div. of International Telephone and Telegraph Corp., 
Nutley, N. J. Home: 240 E. Palisade Ave., Englewood, N. J. 
(IG, SP) 

PRESSLY, ELEANOR C., (m) Aero. Res. Engr. (Aerodynamic Theory), 
U. S. Naval Research Laboratory, Washington 25, D. C. Home: 
2410 33rd St. S.E., Washington 20, D. C. (LR, SR) 

PRESSMAN, 2/LT. GERALD L., (m) Air Force Flight Test Center, 
Rocket Lab., Edwards AFB, ARDC, Calif. Home: 1010 E. Moun- 
tain St., Glendale 7, Calif. (IG, SP) 

PRESTON, ALBERT L., (m) Sr. Res. Engr., Aero. Res., Minneapolis- 
Honeywell Regulator Co., 2600 Ridgway Rd., Minneapolis 13, 
Minn. Home: 3133 Fairchild Ave., Wayzata, Minn. 

PRESTON, ALFRED G., (s) Jr. Engr., Distribution Engrng., Nashville 
Electric Service, 13th & Church, Nashville, Tenn. Home: 901 
Waldkirch, Nashville, Tenn. (PC) 

PRESTON, KENNETH G., JR., (s) Ohio State University, Columbus, O. 
Home: 61-B, W. Patterson, Columbus, O. (HF, SP) 

PRESTWICH, JACK T., (s) Occidental College, 1600 Campus Rd., Los 
Angeles 41, Calif. Home: 5217 Topanga Canyon Blivd., Woodland 
Hills, Calif. 

PRIAN, DR. VASILY D., (m) Staff Engr., Lockheed Missile System 
Div., Sunnyvale, Calif. Home: 3745 Starr King Circle, Palo Alto, 
Calif. 

PRICE, EDWARD W., (m) Head, Fluid Dynamics Br., Res. Dept., 
USNOTS, China Lake, Calif. Home: 513A Nimitz, China Lake, 
Calif. (PC, SR) 

PRICE, F. P., (m) Flight Test Supvr., Convair, A Div. of General Dy- 
namics Corp., Pomona, Calif. Home: 113 Sharon Dr., Pomona, 
Calif. 

PRICE, HARRISON A., (m) Plant Mgr., Harvey Aluminum Sales, Inc., 
Milan Arsenal, Milan, Tenn. Home: Milan Arsenal, Milan, Tenn. 
(PC, SR) 

PRICE, MILO, (m) Prelim. Des. Engr., AiResearch Manufacturing Co., 
9851 Sepulveda Blvd., Los Angeles 45, Calif. Home: 13328 So. 
Manhattan Place, Gardena, Calif. (PC, SR) 

PRICE, RODMAN G., (a) Intercontinental Air Automation Inc., 330 
E. 80, New York 21, N. Y. Home: 330 E. 80, New York 21, N. Y. 
(SR, SP) 

PRICE, THEODORE H., (a) Sage & Co., 1 Wall St., New York, N. Y. 
Home: RFD #2, Huntington, N. Y. (PC, SR) 

PRICE, ZACHARY S., (m) Engr., Boeing Airplane Co., Seattle, Wash. 
Home: 17234 Pacific Highway So., Seattle 88, Wash. (SR, SP) 
PRICKETT, RALPH S. (m) Electronic Scientist, Aviation Ordnance 
Dept., USNOTS, China Lake, Calif. Home: Box 65, China Lake. 

Calif. (1G, SP) 
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PRINCE, DAVID C., (m) Consulting Engr., 50 Washington Ave., Sche- 
nectady 5, N. Y. 

PRINSELAAR, ROBERTO J., (s) Northrop Aeronautical Institute, Ingle- 
wood, Calif. Home: 702 S. Glasgow Ave., Inglewood, Calif. (LR, 
SR, SP) 

PRITTS, ORAN R., (m) Engr., ‘‘B” Branch, Gas Dynamics Facility, 
ARO, Inc., Tullahoma, Tenn. Home: 1201 McGavock Pi., Tulla- 
homa, Tenn. (SP) 

PRO, WILBUR F., (m) Sr. Engr., Prop. Dept. The Martin Company, 
Denver, Colo. Home: 6232 Westview Dr., Littleton, Colo. (LR, SR) 

PROCTOR, FRANK B., (a) Liaison Rep., Central Lab. Liaison, Applied 
Physics Lab., Johns Hopkins Univ., 8621 Georgia Ave., Silver 
Spring, Md. Home: 923 Northampton Dr., Silver Spring, Md. 
(iG, HF, SP) 

PROCTOR, WILLIAM ARON, (s) Wayne State University, Detroit, Mich. 
Home: 11387 Terry, Detroit 27, Mich. (IG, SP) 

PROELL, WAYNE A., (m) Sect. Leader, Research Dept., Standard Oil 
(Ind.), Whiting, Ind. (SR, SP) 

PROHASKA, JOHN, (m) V. P. & Sales Mgr., The Cleveland Automatic 
Machine Co., 4932 Beech St., Cincinnati 12, O. Home: 7886 
Montgomery Rd., Cincinnati 13, O. (PC, SR) 

PRONO, EDWARD, (m) Proj. Engr., Aircraft Rocket Engines, Rocket- 
dyne, Div. of North American Aviation Inc., 6300 Canoga Ave., 
Canoga Park, Calif. Home: 1364 Andenes Dr., Glendale 8, Calif. 
(LR, PC) 

PROVART, ROBERT, (m) Tech. Director, Missile Components Group, 
Electro-Snap Switch & Mfg. Co., 2918 West Lake St., Chicago 24, 
ll. Home: 103 South Quentin Rd., Palatine, Ill. (HF, SP) 

PRJDDEN, TERRY M., (m) Proj. Engr., Turbo Machinery Div., Aerojet- 
General Corp., Azusa, Calif. Home: 209 Via Cordova, Newport 
Beach, Calif. (LR) 

PRUTTON, CARL F., (m) Exec. V. P., Food Machinery & Chemical 
Corporation, 161 E. 42nd Street, New York 17, N. Y. Home: 20 
Beekman PIl., New York 22, N. Y. (LR, PC) 

PRUVENOK, ANDREW J., JR., (a) Assoc. Engr., Exploratory Devices 
Br., Texas Instruments, Inc., 13500 N. Central Expressway, 
Dallas, Tex. Home: 4505 Beverly Dr., Dallas 5, Tex. (IG, SP) 


PRUYN, RICHARD R., (a) Aerodynamicist, Kellett Aircraft Corp., 
P.O. Box 35, Willow Grove, Pa. Home: 1937 Adams Ave., Abing- 
ton, Pa. (PC) 

PRYBYLSKI, JOHN R., (m) Des. Engr., Rockets Division, Bell Aircraft 
Corp., P.O. Box 1, Buffalo 5, N. Y. Home: 461 N. Ivyhurst, 
Eggertsville 26, N. Y. (LR, SP) 

PRYOR, ROBERT O., (s) Parks Aeronautical Technology, E. St. Louis, 
Mo. Home: 3629 McDonald, St. Louis, 16, Mo. 

PRYOR, SAMUEL F., (m) V. P. and Assist. to Pres., Pan American 
World Airways Inc., 135 East 42nd St., New York, N. Y. Home: 
Field Point Park, Greenwich, Conn. (IG, SP) 

PUDERBEUTEL, SIMON, (s) City College of New York, New York 31, 
N. Y. Home: 1320 47th St., Brooklyn 19, N. Y. (PC, SR) 

PULASKI, ALFRED S., (m) Test Engr., Experimental Test Engrng., 
Wright Aero. Div., Curtiss Wright Corp., Wood Ridge, N. J. 
Home: 448—62nd St., Brooklyn 20, N. Y. (PC, RJ) 

PULLMAN, MICHAEL, (s) Brooklyn College, Brooklyn, N. Y. Home: 
1014 Ave. J, Brooklyn 30, N. Y. (LR, SP) 

PURCELL, DON L., (s) Engrng. Des. Draftsman, Design Section, 
Jet Propulsion Laboratory, CIT, Pasadena, Calif. Home: 1381 N. 
Grand Oaks, Pasadena, Calif. (HF, SP) 

PURCELL, JOSEPH, (m) Electronic Scientist, Project Vanguard, Naval 
Research Laboratory, Washington 25, D. C. Home: Rt. 1, Box 
713, Eau Gallie, Fla. (IG, SP) 

PURDY, LT. COL. EDWARD W. (m) Chief, Weapons Systems Branch, 
Directorate of Plans, Hdqs. SAC “SAC MIKE” (AFBMD), P.O. 
Box 262, Inglewood, Calif. Home: 4709 August St., Los Angeles 
8, Calif. (IG, SP) 

PURDY, ROBERT W., (m) Assist. Proj. Engr., Aircraft and Missiles, 
Douglas Aircraft Company, Douglas Aircraft Field Test Station, 
Edwards Rocket Base, Edwards, Calif. Home: 13732 La Maida, 
Sherman Oaks, Calif. 

PURDY, WILLIAM G., (m) Director, Plans and Programs Div., The 
Martin Co., P.O. Box 179, Denver 1, Colo. Home: 12425 W. 19th 
Place, Denver 15, Colo. (SP) 

PURPLE, EDWARD B., (s) Purdue Univ., W. Lafayette, Ind. Home: 
602 No. Ashland, La Grange, Ill. (LR, SP) 

PURPURA, DOMINICK P., (m) Asst. Prof., Neurological Surgery, 
College of Physicians & Surgeons, 630 W. 168th St., New York, 
N. Y. Home: 56 Lakeview Terrace, Ramsey, N. J. (HF, SP) 

PURSELL, MAX M., (m) Rocket Tech., Rocket Engine Test Laboratory 
(FTROME), USAF, Edwards AFB, Edwards, Calif. Home: 44654 
N. 20th St. W., Lancaster, Calif. (LR) 

PUSKARIC, JOHN L., (s) University of Pittsburgh, Pittsburgh, Pa. 
Home: 211 Utah Ave., Duquesne, Pa. (IG, SP) 

PUSTILNIK, JEROME M., (a) Security Analyst, Eisele & King, Libaire, 
Stout & Co., 50 Broadway, New York 4, N. Y. Home: 134 East 
63rd St., New York, N. Y. 

PUTHOFF, HAROLD E., (s) College of Engineering, University of 
Florida, Gainesville, Fla. Home: 2515 S.W. 7 St., Miami, Fla. 


PUTNAM, ABBOTT A., (m) Assist. Div. Chief, Aero. & Thermodyna- 
mics Div., Battelle Memorial Institute, 505 King Ave., Columbus 
1, O. Home: 478 Arden Rd., Columbus 14, O. (PC, RJ) 

PYKOSZ, THEODORE F., JR., (m) Electrical Engr., Guidance, Bell 
Aircraft Corp., Holl Air Development Center, Holloman, 


N. Mex. Home: Box 1089, Alamogordo, N. Mex. (IG, SP) 

PYLE, JAMES L., (m) Mgr., Dayton-Midwest Area, Tech. Prod. Div., 
Packard Bell Electronics, 407-408 11 W. Monument Bidg., Day- 
ton 2, O. Home: 548 Lewis Dr., Fairborn, O. (SP) 

PYTEL, EDWARD J., (m) Proj. Engr., Carborundum Company, P.O. 
Box 268, Perth Amboy, N. J. Home: 56 Dolan St., Sayreville, 
N. J. (PC, SR) 


QUAIL, ROBERT T., (s) Mech. Engrng., University of Detroit, Detroit 
21, Mich. Home: 5033 Jos. Campau, Detroit 11, Mich. (LR, SP) 


QUANTZ, CHESTER C., (m) V. P. Eng., Electro-Mechanical Products 
Co., 32700 Ford Rd., Garden City, Mich. (IG, SP) 

QUANTZ, CAPTAIN RAOUL J., (s) Ordnance Corps, Development 
Operations Div., ABMA, Redstone Arsenal, Ala. Home: 201D 
Redstone Arsenal, Ala. (PC, SP) 

QUARTERMAN, COMMANDER EDWARD A., (m) USNR, San Bruno, 
Calif. Home: Rt. 1, Box 61, Livermore, Calif. (HF, RJ) 


QUASS, FRANK E., (m) Pres. & Gen. Mgr., Century Controls Corpora- 
tion, 80 E. Montauk Hwy., Lindenhurst, N. Y. Home: 180 Flower 
Hill Rd., Huntington, N. Y. (LR, SP) 
QUEEN, ROY L., (m) Chief Engr., Test Div., Aerojet-General Corpora- 
tion, Azusa, Calif. Home: 808 Lolita St., W. Covina, Calif. 
QUIGLEY, CHARLES E., (a) Electronic Scientist, Project Vanguard, 
U. S. Naval Research Laboratory, Washington 25, D. C. Home: 
7003 Hillcrest Place, Chevy Chase 15, Md. (IG, SP) 
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Centro St., South Pasadena, Calif. Home: 4309 Paseo De Las 
Tortugas, Torrance, Calif. (PC, SR) 

ROBERTS, CHARLES S., JR., (m) Proj. Engr., Redstone Div., Thiokol 
Chemical Corp., Huntsville, Ala. Home: 617 Bluefield Ave., 
Huntsville, Ala. (SP) 

ROBERTS, DAVID L., (s) Home: R.D. Annandale, N. J. (IG, SP) 

ROBERTS, DEAN E., (m) Dir. of Pub. Rel., American Rocket Society, 
500 Fifth Ave., New York 36, N. Y. Home: 765 U. N. Plaza, New 
York 17, N. Y. (HF, SP) 

ROBERTS, DONALD K., (s) California State Polytechnic College, San 
Luis Obispo, Calif. Home: 3435 NE 21, Portland 12, Ore. (IG, SR) 

ROBERTS, EDWARD H., (m) Stress Analyst ‘“‘A”, Boeing Airplane 
Company, Wichita 1, Kan. Home: 1650 S. Mission Rd., Wichita 
18, Kan. (SP) 

ROBERTS, ERNEST R., (m) Mgr. of Res. & Dev., Solid Rocket Plant, 
Aerojet-General Corp., Sacramento, Calif. Home: 3810 Clinton 
Ave., Fair Oaks, Calif. (SR) 

ROBERTS, FRED G., JR., (a) Pres., Traid Corp., 17136 Ventura Blvd., 
Encino, Calif. Home: 16266 Bertella Dr., Encino, Calif. (IG) 
ROBERTS, FRED M., (m) Asst. Engr. Test Facilities & Equip., Test 
Technique & Philosophy, Hughes Aircraft Co., P.O. Box 45426, 
Los Angeles 45, Calif. Home: 1630 18th St., Manhattan Beach, 

Calif. (IG, LR) 

ROBERTS, HARVEY A., (m) Hd., Flight Test Planning Grp., Space 
Technology Laboratories, Ramo-Wooldridge Corp., 5730 Arbor 
Vitae St., Los Angeles 45, Calif. Home: 8661 Lookout Mtn. Ave., 
Los Angeles 46, Calif. (SR, SP) 

ROBERTS, HENRY P., (m) Member, Tech. Staff, Space Technology 
Laboratories, Ramo-Wooldridge Corp., 5760 Arbor Vitae St., Los 
Angeles 45, Calif. Home: 2433 Paradise Rd., Anaheim, Calif. 
(IG, SP) 

ROBERTS, JAMES L., (m) Chief, Body and Tail Assy Unit, Assembly 
Engrng. Branch, Fab. & Assy Eng. Lab., ABMA, Huntsville, Ala. 
Home: 4118 Drake Garth Rd., Huntsville, Ala. (LR, SP) 

ROBERTS, JOHN H., (s) Massachusetts Institute of Technology, Cam- 
bridge, Mass. Home: 417 E. South St., Corry, Pa. (PC, SP) 

ROBERTS, KENT B., (s) USAF, Long Beach Municipal Airport, Calif. 
Home: Box 114, Woodburn, Ind. 
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ROBERTS, MELVIN L., (m) Engr., Dynamics & Stability, MOSD, 
General Electric Co., 3198 Chestnut St., Philadelphia 4, Pa. 
Home: 2105 N. John Russell Cir., Elkins Park 17, Pa. (IG, SP) 

ROBERTS, PAUL, (s) Home: 2919 E. Sepulveda Blvd., Los Angeles 
64, Calif. (HF, SP) 

ROBERTS, RICHARD W., (s) Brown University, Providence, R. I. 
Home: 93 Congdon St., Providence 6, R. |. (LR, PC) 

ROBERTS, ROBERT E., (m) Fred T. Roberts & Co., Danbury Rd., Wil- 
ton, Conn. Home: White Fences, Danbury Rd., Wilton, Conn. 
(HF, SP) 

ROBERTS, W. CAMERON, JR., (m) Sr. Proj. Engr., Atlantic Research 
Corp., 901 N. Columbus St., Alexandria, Va. Home: 210 W. 
Braddock Rd., Alexandria, Va. (PC, SR) 

ROBERTS, WILLIAM L., (m) Rep., Radio Corporation of America, 104 
N. George St., Rome, N. Y. Home: 102 Fort Stanwix Park N., 
Rome, N. Y. (IG, SP) 

ROBERTSON, ALLAN S., (m) V. P., Fenwal Inc., Pleasant St., Ash- 
land, Mass. Home: 6 Woodway Rd., Wellesley, Mass. (SP) 
ROBERTSON, BENJAMIN F., (m) Staff Supvr., Missile Div., Chrysler 
Corp., Box 2628, Detroit 31, Mich. Home: 1000 Forest Lane, 

Birmingham, Mich. (LR, SP) 

ROBERTSON, DONALD K., (m) R & D Dept., Rep., The Martin Com- 
pany, Orlando, Fla. Home: Windermere, Fla. (IG, SP) 

ROBERTSON, DUANE E., (m) Test Engr., Instr., Liquid Rocket Plant, 
Aerojet-General Corp., Sacramento, Calif. Home: 7332 Almond 
Ave., Orangevale, Calif. (IG, SP) 

ROBERTSON, MAJOR GEORGE M., (m) Deputy Ch. Range Control 
Div., Directorate of Range Operations, AFMTC, Patrick AFB, Fla. 
Home: 104 SE Ist St., South Patrick Shores, Eau Gallie, Fla. 
(1G, SR) 

ROBERTSON, GEORGE M., (m) Asst. Chief Engr., Administration, 
Convair-Astronautics, A Div. of General Dynamics Corp., P.O. 
Box 1128, San Diego 12, Calif. Home: Avenida Maravillas at 
Cantaranas, Rancho Santa Fe, Calif. (IG, SR) 

ROBERTSON, JAMES L., (s) Guided Missile Spec., Edwards AFB, 
Calif. Home: 900 Bailey, Apt. 16, Edwards, Calif. (LR, SP) 
ROBIN, SAM, (m) Mfg. Res. Engr., Mfg. Res. Dept., The Martin Co., 
P.O. Box 5837, Orlando, Fla. Home: Rt. 1, Box 712, Reveille Rd., 

Orlando, Fla. 

ROBINS, HERBERT T., (s) Duke University, Box 4103, D.S., Durham, 
N. C. Home: 317 East 11th St., Rome, Ga. (HF, SP) 

ROBINS, WILLIAM S., (m) Engr., Futurecraft Corp., 1717 N. Chico, 
E! Monte, Calif. Home: 500 Lovell Pl., Fullerton, Calif. (IG, LR) 

ROBINSON, DONALD C., (a) Assoc. Engr., Westinghouse Electric 
Corp., Air Arm Div., Friendship International Airport, Baltimore, 
Md. Home: 908 N. Augusta Ave., Baltimore 29, Md. (HF, SP) 

ROBINSON, GLENN H., (m) Aero. Res. Engr., NACA High Speed 
Flight Station, Box 273, Edwards, Calif. Home: 526 Ave. J-4, Lan- 
caster, Calif. 

ROBINSON, GORDON S., (m) Director, Customer Services Dept., 
Subsystems Div., Servomechanisms, Inc., 12500 Aviation Blvd., 
Hawthorne, Calif. Home: 14360 Mulholland Dr., Los Angeles 24, 
Calif. (IG, SP) 

ROBINSON, JAMES M., (m) Res. Chem., Aerojet-General Corp., Azusa, 
Calif. Home: 809 Amador St., Claremont, Calif. (PC, SP) 

ROBINSON, KENDAL S., (m) Sect. Chief, Devel. Lab., Engrng. Dept., 
Rocketdyne, Div. of North American Aviation, Inc., 6633 Canoga 
Ave., Canoga Park, Calif. Home: 6271 Lubao Ave., Woodland 
Hills, Calif. (LR, SP) 

ROBINSON, MORLEY, (a) Sr. Engr., Ground Based Systems Devel., 
The Martin Company, Box 179, Denver, Colo. Home: 1185 So. 
Cook St., Denver, Colo. (PC, SP) 

ROBINSON, RICHARD E., (s) U. S. Naval Academy, Annapolis, Md. 
Home: 85 McKinley Ave., Westbrook, Me. (SR, SP) 

ROBINSON, WILLARD C., (m) Group Engr., The Martin Company, 
Box 179, Denver 1, Colo. Home: 3605 W. Floyd Ave., Denver 19, 
Colo. (LR, PC) 

ROBINSON, WILLIAM E., (m) Chief Engr., Bristol Aircraft (Western) 
Ltd., Stevenson Field, Winnipeg, Manitoba, Canada. Home: 14 
Armour Crt., St. James 12, Manitoba, Canada. (LR, PC) 

ROBISON, DR. DELBERT E., (m) Supvr., Rocket Combustion, FPLD, 
General Electric Co., Cincinnati 15, O. Home: 9908 Lakeview Dr., 
Cincinnati 31, O. (LR, PC) 

ROBLE, ARTHUR R., (m) Product Engrng. Supvr., Military Div., 
Remington Rand Univac Div., Sperry-Rand Corp., 2750 West 7 
St., St. Paul, Minn. Home: Rt. 1, St. Paul 11, Minn. (IG) 

ROBOTTI, AURELIO C., (m) Mech. & Aero. Engr., TECO, Ltd., Torino, 
Italy. Home: 4, Via Assarotti, Torino, Italy. (LR, PC) 

ROBSON, RICHARD R., (a) Home: 110 Cottage St., Jersey City 6, 
N. J. (LR, SR) 

ROCCO, THOMAS F., (m) Res. Tech. Rep., Aerojet-General Corp., 
P.O. Box 4425, Patrick AFB, Fila. Home: 1209 S. Magnolia Dr., 
Indialantic, Fla. (LR, SR) 

ROCHE, HENRY R., (s) Test & Devel. Engr., Kaman Aircraft Co., 

Bloomfield, Conn. Home: 67-22 136 St., Flushing 67, N. Y. 

(LR, PC) 
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ROCHE, JOSEPH B., (m) Admin., Organization Planning, Rocketdyne, 
Div. of North American Aviation, nc., 6633 Canoga Ave., Canoga 
Park, Calif. Home: 3316 Rowena Ave., Los Angeles 27, Calif, 
(LR, SP) 

ROCHE, RICHARD A., (m) Mgr., Technical Planning, Electronic Equip. 
ments Div., Litton Industries Inc., 336 N. Foothill Rd., Beverly 
Hills, Calif. Home: Malibu, Calif. (HF, SP) 

ROCHLEN, AVA MICHAEL, (m) Dir. Public Relations, Douglas Aircraft 
Co., Santa Monica, Calif. Home: 509 N. Rockingham Ave., Los 
Angeles 49, Calif. 

ROCKEFELLER, LAURANCE S., (m) 30 Rockefeller Plaza, New York, 
N. Y. Home: 834 Fifth Ave., New York 21, N. Y. 

ROCKERFELLER, JOHN D., (m) Res. Chem., Curtiss-Wright Corp. 
Quehanna, Pa. Home: 212 S. Front St., Clearfield, Pa. (LR, PC) 

ROCKEY, EDWARD D., JR., (m) Des. Engr., Pilotless Aircraft Div, 
Boeing Airplane Co., 7755 E. Marginal Way, Seattle, Wash. 
Home: 11220 WE 24 St., Bellevue, Wash. (SR, SP) 

ROCKWAY, CDR. MARTY R., (a) Chief Training Res. Section, T:ain- 
ing Psychology Branch, Aero Medic. Lab., WADC, Wright-Pa'‘ter- 
son AFB, O. Home: 116 W. Whiteman St., Yellow Springs 0. 
(HF, SP) 

ROCKWELL, CHAS. S., (m) Pres. and Gen. Mgr., Ford Instrument Co., 
Div. of Sperry Rand Corp., 31-10 Thomson Ave., Long Isiand 
City 1, N. Y. Home: Fairway Gate, Mott’s Cove Rd., Roslyn, \V.Y. 

ROCKWELL, RALPH A., (m) Chief Engr., Valve Div., Minneapolis- 
Honeywell Regulator Co., 300 Commerce Dr., Fort Washing‘on, 
Pa. Home: 514 E. Lancaster Ave., Wynnewood, Pa. 

ROD, ROBERT L., (m) Pres., Acoustica Associates, Inc., 26 Winsor 
Ave., Mineola, N. Y. Home: 209 Salem Rd., Roslyn Heights, ‘V.Y. 
(LR, PC) 

RODDER, CAROLINE L., (s) University of Pittsburgh, Pittsburgh, Pa. 
Home: 4436 Mt. Royal Bivd., Allison Park, Pa. (HF, SP) 

RODEAN, HOWARD C., (m) Engrng. Spec., Advanced Missiles Sec., 
Chance Vought Aircraft, Inc., P.O. Box 5907, Dallas, Tex. Home: 
1541 Connally Terr., Arlington, Tex. (RJ, SR) 

RODGERS, DONALD R., (m) Mgr., Washington Office, MOSD, General 
Electric Co., 777—14th St., NW, Washington 5, D. C. Home: 6305 
Pyle Rd., Bethesda 14, Md. (SP) 

RODGERS, EDWARD R., (m) Asst. Magr., Aircraft Marking Component 
Div., The Meyercord Co., 2915 S. Vail Ave., Los Angeles 54, Calif. 

RODGERS, OLIVER E., Engrng. Mgr., Utica Div., Curtiss-Wright Corp., 
50500 Mound Rd., Utica, Mich. Home: 952 Wimbleton, Birming- 
ham, Mich. (RJ, SR) 

RODGERS, ROBERT D., (s) Guided Missile Maintenance Supvr. (Nike) 
OGMS, Redstone Arsenal, Huntsville, Ala. Home: 398 Redstone 
Park, Huntsville, Ala. (IG, SP) 

RODGERS, THOMAS E., (s) University of Oklahoma, Norman, Okla. 
Home: 608-6 Stinson, Norman, Okla. 

RODRIGUEZ, CHARLES J., (m) Sr. Res. Engr., Rocketdyne Div., 
North American Aviation, Inc., 6633 Canoga Ave., Canoga Park, 
Calif. Home: 4940 Dunman Ave., Woodland Hills, Calif. (LR, SR) 

RODZIEWIEZ, CHESTER T., (m) Test and Develop. Engr., Missile 
Div., Chrysler Corp., P.O. Box 2628, Detroit 31, Mich. Home: 
3028 Pearl, Warren, Mich. (PC, SP) 

ROEDEMA, KEMP P., (s) Stevens Institute of Technology, 5th & Hud- 
son Sts., Hoboken, N. J. Home: 560 Midland Ave., Garfield, N. J. 
(SR, SP) 

ROEHM, DR. DAN C., (m) Physician, 1130 Murfreesboro Rd., Nash- 
ville 10, Tenn. Home: Clendenin Rd., Nashville 4, Tenn. (HF, SP) 

ROELKE, CHARLES T., (m) Gen. Mgr., Florida Research & Develop- 
ment Center, Pratt & Whitney Aircraft, Div. United Aircraft 
Corp., United Fla. Home: 1305 North Ocean Way, Palm Beach, 
Fla. (PC, SP) 

ROENNAU, WILLIAM H., (m) R&D Proj. Engr., Rocket & Diverse En- 
gines Br., Power Plant Div., Bureau of Aeronautics, Washington 
25, D. C. Home: 3636 16th St. N.W., Apt. A-219, Washington 10, 
D. C. (LR, SP) 

ROGERS, DON E., (m) Assist. Prof., Aero. Eng., University of Michi- 
gan, Ann Arbor, Mich. Home: 2621 Pittsfield Bivd., Ann Arbor, 
Mich. (LR, PC) 

ROGERS, JAMES J., (s) Structures Des., Kaman Aircraft Corp., 210 
Cottage Grove Rd., Bloomfield, Conn. Home: 372 East 32 St. 
Brooklyn, N. Y. 

ROGERS, JERRY, (s) Alabama Polytechnic Institute, Auburn, Ala. 
(LR, SR) 

ROGERS, JOHN D., (m) Sect. Engr., Weapons System Planning Grp. 
Westinghouse Electric Corp., 5050 State Rd., Drexel Hill, Pa. 
Home: 7421 Roe Ave., Prairie Village 15, Kan. (SR, SP) 

ROGERS, JOHN D., JR., (m) Engr., Petroleum Chemicals Div., E. |. 
duPont de Nemours & Co., Wilmington 98, Del. Home: Snuff 
Mill Rd., Hockessin, Del. (LR, PC) 

ROGERS, JOHN M., (m) Sr. Rep., West Coast Office, High Energy 
Propellants Div., Olin Mathieson Chemical Corp., 10835 Santa 
Monica Blvd., Los Angeles 25, Calif. Home: 1055 Norman PI. 
Los Angeles 49, Calif. (SR) 

ROGERS, LOREN E., (m) Electronic Engr., Missile Test Proj., Radio 
Service Co., Patrick AFB, Fla. Home: RR 1, Box 507, Melbourne, 
Fla. 
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ROGERS, McCAGIE B., JR., (a) Mathematician, Space Technology 
Laboratories, The Ramo-Wooldridge Corp., 5740 Arbor Vitae St., 
Los Angeles 45, Calif. Home: 526 So. Union Dr., Los Angeles 
17, Calif. (SP) 

ROGERS, MILTON, (m) Chief Mechanics Div., Directorate of Aero- 
nautical Sciences, Air Force Office of Scientific Research, Wash- 
ington 25, D. C. Home: 6309 Pearce Ave., Baltimore 15, Md. 
(iG, SP) 

ROGERS, ROBERT D., (m) Engr., Missile Guidance Dept., Arma Div., 
American Bosch Arma Corp., Roosevelt Field, Garden City, N.Y. 
Home: 23 Durland Rd., Lynbrook, N. Y. (IG) 

ROGERS, ROBERT G., (m) Pres., Accessory Products Co., Div. of 
Textron Inc., 616 West Whittier Blvd., Whittier, Calif. Home: 
1440 Glencoe Dr., Arcadia, Calif. 

ROGERS, ROBERT W., (m) Sr. Aero. Engr., Missile Devel. Div., North 
‘merican Aviation, Inc., Lakewood Blvd., Downey, Calif. Home: 
832 W. Flower Ave., Fullerton, Calif. (RJ, SP) 

ROG" RS, TORRENCE W., (s) U. S. Naval Academy, Annapolis, Md. 
Home: 3637 Totem Lane, Indianapolis, Ind. (SP) 

ROGERS, WILLIAM L., (m) Mgr., Azusa Operations, Aerojet-General 
Sorp., 6352 North Irwindale Ave., Azusa, Calif. Home: 1921 Brae- 
urn Rd., Altadena, Calif. (LR, SR) 

ROGERSON, THOMAS L., (a) Engrng. Proj. Planner, Chance Vought 
\ircraft, Inc., Dallas, Tex. Home: P.O. Box 216, Grand Prairie, 
Tex. 

ROGGE, HERBERT H., (m) Pres., American Car and Foundry Co., 
CF Industries, Incorporated, 30 Church St., New York 7, N. Y. 
iome: 32 Washington Square, New York 11, N. Y. 

ROH, WILLIAM A., (m) Rocket Lab. Engr., Bell Aircraft Corp., Buff- 
ilo 5, N. ¥. Home: 776 Englewood Ave., Buffalo 23, N.Y. (LR, SP) 

ROL: INS, ROBERT H., (s) Assist. Instr., Mech. Engrng. Dept., Uni- 
versity of Illinois, Urbana, Ill. Home: 232 W. Kenilworth, Villa 
Park, Ill. (LR) 

ROLLE, ERNEST O., (m) Tech. Consultant Home: 303 Lighthouse Rd., 
Santa Barbara, Calif. (IG, SP) 

ROM, FRANK E., (m) Chief, Nuclear Propulsion Systems and Comp. 
Br., Lewis Flight Propulsion Lab., NACA, 21000 Brook Park Rd., 
Cleveland, O. Home: 171 Belmar Blvd., Avon Lake, O. (SP) 


ROMAN, CHARLES V., (s) Admin. Conference Leader, Missile Div., 
Chrysler Corporation, P.O. Box 2628, Detroit 31, Mich. Home: 
3216 Margarette Ct., Trenton, Mich. (HF, SP) 

ROMANCZUK, WALTER, (s) University of Buffalo, Buffalo, N.Y. Home: 
225 Groton St., Buffalo, N. Y. 

ROMANO, FRANK J., (m) Sr. Proj. Engr., Arma Div., American Bosch 
Arma Corp., Roosevelt Field, Garden City, N. Y. Home: 44 Pres- 
ton Lane, Garden City, N. Y. 

ROMANO, MARINUS A., (m) Prin. Engr., Guided Missiles Div., Repub- 
lic Aviation Corp., 223 Jericho Turnpike, Mineola, N. Y. Home: 
100 Davison Ave., Lynbrook 6, N. Y. (SR, SP) 

ROMICK, DARRELL C., (m) Head, Astronautics Group, Goodyear Air- 
craft Corporation, 1210 Massillon Rd., Akron 15, O. Home: 2619 
Maplecrest Rd., Canton 9. O. (LR, SP) 

ROMIG, COL. EUGENE A., (f) USAF, Director of Development, Air 
Proving Ground Center, Eglin AFB, Fla. Home: Box 484, Shali- 
mar, Fla. (LR, SP) 

ROMIG, MARY F., (m) Staff Scientist, Scientific Research Laboratory, 
Convair Div., General Dynamics Corp., San Diego, Calif. Home: 
260 Palomar, La Jolla, Calif. (SP) 

ROMING, VICTOR, (a) Designer, Data-Control Systems Inc., 39 Rose 
St., Danbury, Conn. Home: Drewville Rd., Carmel, N. Y. (SP) 
ROMINGER, HERBERT E., (s) College of Liberal Arts and Sciences, 
Southern Illinois University, Carbondale, Ill. Home: 120 East 

Park, Carbondale, Ill. (IG, PC) 

RONK, GLENN E., (m) V. P., American Electronics, Inc., 655 W. Wash- 
ington Blvd., Los Angeles 15, Calif. (IG) 

ROOT, L. EUGENE, (m) V. P. and Gen. Mgr., Lockheed Missile Sys- 
tems Division, P.O. Box 504, Sunnyvale, Calif. Home: 66 Acacia 
Dr., Atherton, Calif. (SR, SP) 

ROOT, RALPH A., (m) Dayton Rep., RCA Service Company, Cherry 
Hill, Camden 8, N. J. Home: 3822 Milford Dr., Dayton 29, O. 
(IG, SP) 

ROOT, ROBERT E., (m) Mgr. of Marketing, Aircraft Div., Rheem 
Manufacturing Company, 11711 Woodruff Ave., Downey, Calif. 
Home: 1020 N. Richman, Fullerton, Calif. 

ROOT, ROBERT H., (m) Supvr., Mfg. Programs, Rockets Div., Bell 
Aircraft Corp., P.O. Box 1, Buffalo 5, N. Y. Home: 309 Utica St., 
Tonawanda, N. Y. (LR, SP) 

ROPER, ROBERT L., (m) Test Engr., Convair, A Div. of General Dy- 
namics Corp., Fort Worth, Tex. Home: 3104 Sondra Dr., Fort 
Worth, Tex. (LR, SR) 

ROSATO, DOMINICK V., (m) Chief Engr. & Product Mgr., Reinforced 
Plastics Dept., Raybestos Manhattan Inc., Manheim, Pa. Home: 
1017 Helen Ave., Lancaster, Pa. (LR, PC) 

ROSAMILIA, JOHN A., (s) Parks College, East St. Louis, Ill. Home: 34 
Oakwood Ave., Bloomfield, N. J. (RJ) 

ROSE, BEVERLY L., (m) Mgr., Dimazine Sales, Westvaco Chior-Alkali 
Div., Food Machinery & Chemical Corp., 161 East 42 St., New 
York 17, N. Y. Home: 18 Roxbury Rd., E. Norwalk, Conn. (LR, PC) 


ROSE, GERALD A., (a) San Francisco State College, San Francisco, 
Calif. Home: 1 Pinto Ave., San Francisco 27, Calif. (SP) 

ROSE, LESTER J., (m) Aerodynamics Group Engr., The Martin Com- 
pany, Baltimore 3, Md. Home: 5925 Leith Walk, Baltimore 12, 
Md. (SR, SP) 

ROSE, PETER H., (m) Prin. Res. Scientist, Avco Research Laboratory, 
Div. Avco Mfg. Co., 2385 Revere Beach Pkwy., Everett, Mass. 
Home: 12 Trotting Horse Dr., Lexington, Mass. (LR, SP) 

ROSE, ROBERT F., (m) Chief, Propulsion Devel. Sect., Jet Propulsion 
Laboratory, California Institute of Technology, 4800 Oak Grove 
Dr., Pasadena, Calif. Home: 360 Clift Dr., Pasadena, Calif. 
(LR, PC) 

ROSE, ROBERT H., 2nd, (a) Assist. Prof. Elect. Engrng., Newark Col- 
lege of Engineering, Newark 2, N. J. Home: 23 Fuller Ave., 
Chatham, N. J. (IG, SP) 

ROSE, ROBERT K., (m) Systems Engr., Rocket Engine Section, Gen- 
eral Electric Co., Malta Test St., Ballston Spa, N. Y. Home: 104 
Caroline St., Saratoga Springs, N. Y. (LR, SR) 

ROSE, WILLIAM B., (m) Mgr., Develop. Dept., Westvaco Chlor-Alkali 
Div., Food Machinery & Chemical Corp., So. Charleston 3, W. Va. 
(LR, PC) 

ROSEMARY, JACK K., (m) PFC, 9713 T.U., Chemical Corp., USA, 6991 
E. 75th Ave., Derby, Colo. (LR, PC) 

ROSEN, ARNOLD, (s) Academy of Aeronautics, La Guardia Field, 
Flushing 71, N. Y. Home: 115 Essex St., New York 2, N. Y. 
ROSEN, GERALD H., (s) Princeton University, Princeton, N. J. Home: 

668 Sewell Pl., Teaneck, N .J. (PC, SP) 

ROSEN, JOHN G., JR., (s) Boston University, 755 Commonwealth 
Ave., Boston, Mass. Home: 25 Edgemont St., Roslindale 31, 
Mass. 

ROSEN, MILTON W., (m) Tech. Dir., Project Vanugard, Naval Re- 
search Laboratory, Washington 25, D. C. Home: 2505 Fairlawn 
St., Washington 21, D. C. (IG, SP) 

ROSENBAUM, JULES L., (a) Chief Inspector, Greenfield Tool & 
Stamping Corp., 3820 Hoke Ave., Culver City, Calif. Home: 2023 
“C"’ Stewart St., Santa Monica, Calif. 


ROSENBAUM, MORTIMER, (m) Chief Engr., Convair-Astronautics, 
Div. of General Dynamics Corp., San Diego, Calif. Home: 2104 
Willow St., San Diego 6, Calif. (LR, SR) 

ROSENBERG, EMIL, (a) Pres., American & Overseas Trading Co., 900 
Riverside Dr., New York 32, N. Y. Home: 667 W. 161 St., New 
York 32, N. Y. 

ROSENBERG, HANS K., (m) Mech. Engr., Planet Products Corp., 6305 
Warrick St., Cincinnati 27, O. Home: 5833 Kinoll Ave., Cincin- 
nati 13, O. (SR, SP) 

ROSENBERGER, PAUL E., (a) Job Electroplater, Shakeproof Inc., 
Div. of Illinois Tool Works, St. Charles Rd., Elgin, Ill. Home: 74 
So. Alfred St., Elgin, Ill. (SP) 

ROSENBERG, PHILIP, (m) Director, Mech. Res. Dept., American 
Machine & Foundry Co., ACF Industries, Inc., 1104 S. Wabash 
Ave., Chicago, Ill. Home: 507 Ridge Rd., Highland Park, Ill. 
(IG, SP) 

ROSENBLUM, MARTIN H., (m) Sr. Res. Engr., Nuclear Propulsion 
Group, Rocketdyne, Div. of North American Aviation Inc., Canoga 
Ave., Canoga Park, Calif. Home: 11805 Laurelwood Dr., Studio 
City, Calif. (LR) 

ROSENBLUM, NORMAN I., (a) Reliability Tech., American Bosch 
Arma Corp., Roosevelt Field, Garden City, N. Y. Home: 617 
Chester St., Brooklyn 12, N. Y. (IG) 

ROSENBLUM, ROBERT A., (m) Assist. Super., Armour Research 
Foundation, 10 W. 35 St., Chicago 16, Ill. Home: 8667 Gross 
Point Rd., Skokie, Ill. (HF, SP) 

ROSENCRANCE, LESLIE S., (s) Home: Box 311, Milford, Pa. (IG, SP) 

ROSENFELD, EDWARD M., (m) Asst. Branch Chief, Military Con- 
struction Office, Chief of Engineers, Washington 25, D. C. Home: 
2012 P 81, NW, Washington, D. C. 

ROSENFELD, HERMAN H., (m) Electronic Engr., Missile Equipment 
Sect., Packard Bell Electronics Corp., 2341 Michigan Ave., Santa 
Monica, Calif. Home: 6710 Melba Ave., Canoga Park, Calif. 
(IG, SP) 

ROSENFELD, PAUL P., (s) City College of New York, New York, N.Y. 
Home: 1773 Sterling Pl., Brooklyn 33, N. Y. (IG) 

ROSENFELD, STANLEY J., (s) Home: 415 Bellevue Rd., New Haven, 
Conn. (SR, SP) 

ROSENGARTEN, JACOB, (a) Test Engr., Pneumatics Dept., Wyle 
Laboratories, 128 Maryland St., El Segundo, Calif. Home: 20651 
Wyandotte St., Canoga Park, Calif. (LR, SP) 

ROSENTHAL, ALAN S., (s) Vanderbilt University, Nashville, Tenn. 
Home: 1040 Lynwood Bivd., Nashville, Tenn. (HF, SP) 

ROSENTHAL, WALTER L., (m) Flight Test Engr., Convair-Astronautics, 
Div. of General Dynamics Corp., P.O. Box 412, Boron, Calif. 
Home: 1052 W Ave., J-15, Lancaster, Calif. (LR, PC) 

ROSKA, GEORGE L., (m) Des. Engr., Pilotless Aircraft Div., Boeing 
Airplane Co., P.O. Box 97, Melbourne, Fla. Home: P.O. Box 134, 
Melbourne, Fla. (PC, SP) 

ROSKAM, JAN, (m) Prelim. Des. Engr., Military Div., Cessna Air- 
craft Co., Wallace Plant, Wichita, Kan. Home: 2346 So. Vine, 
Wichita 13, Kan. (LR, SR) 
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ROSLING, BOB, (s) Assembler Electronic Equip. A, Pilotless Aircraft 
Div., Boeing Airplane Co., Seattle, Wash. Home: 1603-E-50, Se- 
attle 5, Wash. (SP, IG) 

ROSNER, DANIEL E., (s) Forrestal Research Center, Princeton Uni- 
versity, Princeton, N. J. Home: 138 Elliot Pl., New York 52, N. Y. 
(PC, SP) 

ROSS, ALFRED C., (m) District Sales Mgr., Union Carbide Chemicals 
Co., 2770 Leonis Bivd., Los Angeles 58, Calif. Home: 1847 West 
Drive, San Marino, Calif. (PC) 

ROSS, BERNARD E., (a) Assoc. Prof. Applied Mechanics, Vanderbilt 
University, Nashville, Tenn. Home: 4005 Copeland Dr., Nashville, 
Tenn. (PC, SR) 

ROSS, BEVERLY A., (a) Hd., Proofreading and Copyreading Sect., 
Naval Ordnance Test Station, China Lake, Calif. Home: 306A 
Tyler, China Lake, Calif. (HF, SP) 

ROSS, CHANDLER COLE, (f) V. P., Engrng., Aerojet-General Corpora- 
tion, Azusa, Calif. Home: 1132 Pima, Covina, Calif. (LR) 

ROSS, DOUGLAS H., (m) Dir., Product Devel. Dept., Solvay Process 
Div., Allied Chemical & Dye Corp., 61 Broadway, New York 6, 
N. Y. Home: 558 Lotus Rd., Ridgewood, N. J. (LR, PC) 

ROSS, FRANKLIN J., (m) Tech. Dir., Directorate of Fit. Test, Air 
Force Flight Test Center, Edwards AFB, Calif. Home: 146 Algon- 
quin Rd., Boston, Mass. (IG, SP) 

ROSS, HERMAN H., JR., (m) Design Engr., Engrng. & Electronics, 
Potter Pacific Corporation, 22520 Ventura Bivd., Woodland Hills, 
Calif. Home: 8604 Jumilla St., Canoga Park, Calif. (IG, LR) 

ROSS, IRA G., (m) Director, Cornell Aeronautical Laboratory, Inc., 
4455 Genesee St., Buffalo 21, N. Y. 

ROSS, MILDRED C., (a) Secretary, Wing Materiel, USAF, Lowry AFB, 
Colo. Home: 1934 Dallas St., Denver 8, Colo. (SP) 

ROSS, MORTON, (m) Sr. Proj. Engr., Arma Div., American Bosch 
Arma Corp., Roosevelt Field, Garden City, N. Y. Home: 15 Hew- 
man Pl., Bethpage, N. Y. (IG, SP) 

ROSS, PETER ANTHONY, (s) University of Wisconsin, Madison, Wis. 
Home: 157 Corry, Madison, Wis. (PC, RJ) 

ROSS, PHIL S., (m) Aero. Power Plant Res. Engr., Prop. Systems Div., 
Lewis Flight Prop. Lab., NACA, 21000 Brookpark Rd., Cleveland, 
0. Home: 40 7 Hinsdale Rd., Cleveland 21, O. (LR, SP) 

ROSS, ROBERT W., (s) Purdue University, West Lafayette, Ind. Home: 
955 E. Walnut St., Frankfort, Ind. (SR, SP) 

ROSS, RUSSELL H., (m) Project Aerodynamics Engr., Convair, A 
Div. of General Dynamics Corp., Grants Lane, Fort Worth, Tex. 
Home: 4109 Bonnie Dr., Fort Worth 16, Tex. (SR, SP) 

ROSS, STANLEY, (m) Sr. Scientist, Lockheed Missile Systems Div., 
Palo Alto, Calif. Home: 2035 Harvard St., Palo Alto, Calif. (SP) 

ROSSEN, JOEL N., (m) Assist. Dir., Solid Propellants Div., Atlantic 
Research Corp., 901 N. Columbus St., Alexandria, Va. Home: 
3211 Ravensworth Pl., Alexandria, Va. (PC, SR) 

ROSSER, JOHN C., JR., (s) Purdue University, West Lafayette, Ind. 
Home: 833 North Chauncey Ave., West Lafayette, Ind. (IG, SR) 


ROSSI, ANTHONY J., (s) Wayne State University, Detroit, Mich. 
Home: 9625 Lawton, Detroit 6, Mich. (IG) 

ROSSING, GEORGE W., (s) University of Hartford, Hartford, Conn. 
Home: 79 Maple St., Poquonock, Conn. (IG, SP) 

ROSSMANN, DR. FRITZ O., (m) Directorate of Res. & Devel., Air 
Force Missile Development Center, Holloman AFB, N. Mex. 
Home: 1308 18 St., Alamogordo, N. Mex. (IG, SP) 

ROSSMANN, THEODOR G., (m) Consultant, Rockets Div., Bell Air- 
craft Corp., P.O. Box 1, Buffalo 5, N. Y. Home: 78 Delta 
Rd., Buffalo 26, N. Y. (LR, PC) 

ROSSONI, GIAMPIERO, (m) Satellite Coordinator (Tracking) Interna- 
tional Business Machines Corp., 678 Massachusetts Ave., Cam- 
bridge 39, Mass. Home: 159 Newbury St., Boston, Mass. (SP) 

ROSSOW, RICHARD C., (a) Systems Engr., Crosley Div., Avco Mfg. 
Corp., Evendale Plant, Cincinnati 15, O. Home: 1903 Chaucer 
Dr., Apt. C, Cincinnati 37, O. 

ROTH, AXEL, (s) Alabama Polytechnic Institute, Auburn, Ala. Home: 
10 Ross St. Circle, Auburn, Ala. (IG, SP) 

ROTH, DON C., (m) Tech. Engh., Propulsion Group, Cessna Aircraft 
Co., Wallace Plant, Wichita 1, Kan. Home: 1616 W. MacArthur 
Rd., Wichita 13, Kan. (SR, SP) 

ROTH, HAROLD H., (m) System Des. Engr., Missile Equipment Div., 
Minneapolis-Honeywell Regulator Co., Queen & Bailey Sts., 
Pottstown, Pa. Home: 7347 Woodbine Ave., Philadelphia 31, Pa. 
(1G, PC) 

ROTH, HENRY A., JR., (a) Test Engr., Northrop Aircraft Co., Inc., 
1001 Broadway, Hawthorne, Calif. Home: 1750 E. Sycamore, 
El Segundo, Calif. (PC, SP) 

ROTH, J. REECE, (s) Massachusetts Institute of Technology, Box 478, 
3 Ames St., Cambridge 39, Mass. (LR, SP) 

ROTH, LUDWIG, (m) Chief Engr., Solar Aircraft Co., 2200 Pacific 
Highway, San Diego 12, Calif. Home: 870 San Antonio Pl., San 
Diego 6, Calif. (LR, SR) 

ROTH, WILLIAM I., (s) Polytechnic Institute of Brooklyn, Brooklyn 1, 
N. Y. Home: 1717 Ave. N, Brooklyn 30, N. Y. (LR, PC) 

ROTHBART, MICHAEL, (m) Gen. Mgr., Wire Company of America, 

Inc., Building 247, Santa Barbara Airport, Goleta, Calif. Home: 

1126 Linda Vista Ave., Pasadena, Calif. (IG, HF) 
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ROTHMAN, DAVID, (m) Res. Engr., 596—91, Rocketdyne, North 
American Aviation, Inc., 6633 Canoga Ave., Canoga Park, Calif. 
Home: 4283 Murietta Ave., Apt. 7, Sherman Oaks, Calif.(LR, PC) 

ROTHMAN, HOWARD, (s) City College of New York, New York, N. Y. 
Home: 320 Cortelou Rd., Brooklyn 18, N. Y. (IG, SP) 

ROTHMAN, NATHANIEL S., (s) City College of New York, New York, 
N. Y. Home: 885 Troy Ave., Brooklyn 3, N. Y. (RJ, SP) 

ROTHMAYER, NOEL Y., (m) Proj. Engr., Internal Combustion Cata- 
pult, Reaction Motors Div., Thiokol Chemical Corp., Denville, 
N. J. Home: 86 South St., Morristown, N. J. (LR, SP) 

ROTHROCK, ADDISON M., (m) Assist. Dir. for Res., NACA, 1512 H 
St., N.W., Washington 25, D. C. Home: 17 Forest Hill Rd., Alex. 
andria, Va. (SR, SP) 

ROTHSCHILD, ALVIN JAMES, (m) Chief Engr. & Dir. of Quality (on- 
trol, Bruce Aero Industries Inc., 515 E. Rosecrans, Gardena, 
Calif. Home: 627 N. Beachwood Dr., Los Angeles 4, Calif. 

ROTTER, JOHN, (m) Des. Engr., Aerojet-General Corp., Nimius, 
Calif. Home: 2347 Maryal Dr., Sacramento 21, Calif. (LR, PC) 

ROUKIS, JOHN G., (m) Assist. Chief of Propulsion, Grumman Air. 
craft Engineering Co., Bethpage, N. Y. Home: 18 Warrenton ©t., 
Huntington, N. Y. (RJ, SR) 

ROUNTREE, PHILIP L., (m) Section Head, Propulsion, Guided ‘is- 
sile Div., Republic Aviation Corp., 223 Jericho Turnpike, Mine la, 
N. Y. Home: Old Wood Rd., Stony Brook, N. Y. (PC, SP) 

ROWE, ROBERT D., (m) Prof. of Chem., San Diego State College, 
San Diego, Calif. Home: 4033 S. Hempstead Cir., San Diego 16, 
Calif. (PC, SR) 

ROWEN, LT. COL. BURT, (m) Chief, Human Factors Branch, Air 
Force Flight Test Center, Edwards AFB, Calif. Home: 11—16 3t., 
Edwards, Calif. (HF, SP) 

ROWLETT, GEORGE H., (s) Northrop Aeronautical Institute, 1155 W. 
Arbor Vitae, Inglewood, Calif. Home: 20011 Hinesdale, Torrarce, 
Calif. (IG, SP) 

ROWLEY, JOHN C., (m) Staff Member, Los Alamos Scientific Labora- 
tory, P.O. Box 1663, Los Alamos, N. Mex. Home: 3620 Gold 4-7, 
Los Alamos, N. Mex. (SP) 

ROWLEY, WILLIAM H., (m) Mgr., Military Requirements, Aeroquip 
Corp., 2400 West Stroop Rd., Dayton 39, O. Home: Jackson, 
Mich. (LR, SR) 

ROY, ERIK, (s) Rensselaer Polytechnic Inst., Troy, N. Y. Home: P.O. 
Box 661, San Jose, Costa Rica. (iG, PC) 

ROY, RONALD E., (s) University of Florida, Gainesville, Fla. Home: 
441 E. 129th Ave., Madeira Beach 8, Fla. (HF, SP) 


ROYALL, WILLIAM L., (m) Chief, Mechanical Equipment Section, 
Applications Engineering Branch, ERDL, Fort Belvoir, Va. Home: 
6418 Brookside Dr., Alexandria, Va. (LR) 

ROYCE, LT. COL. RALPH S., (m) Center Plans Office, Hq. AFMDC, 
USAF, HDGQ, Holloman AFB, N. Mex. Home: 427 Curry Circle 
S., Holloman AFB, N. Mex. (SP) 

ROZELLE, TRACY M., (a) Field Information Center Supvr., Missile 
Div., Chrysler Corp., Detroit, Mich. Home: 504 North Center St., 
Royal Oak, Mich. (SR, SP) 

RUBEL, GORDON R., (m) Metallurgical Engr., Missile Engineering, 
Atlantic Research Corp., 901 N. Columbus St., Alexandria, Va. 
Home: 4502 Wetherill Rd., Washington 16, D. C. (SR) 

RUBIN, EDWARD, (m) Assist. to the Pres., Admin. Dept., Wyle Lab- 
oratories, 128 Maryland St., El Segundo, Calif. Home: 646 High- 
tree Rd., Santa Monica, Calif. (IR, SR) 

RUBIN, PHILIP A., (a) Electrical Engr., Electron Tube Laboratory, 
Federal Telecommunication Labs, 500 Washington Ave., Nutley 
10, N. J. Home: 165 Meserole St., Brooklyn 6, N. Y. (HF, SP) 

RUBINO, RICHARD G., (s) Southern Illinois University, Carbondale, 
1. Home: 200 South Oakland, Carbondale, Ill. (HF, SP) 

RUBINSTEIN, MARTIN A., (m) Chief Engr., Hunter-Bristol Div., Thiokol 
Chemical Corp., Bristol, Pa. Home: 32 Peachtree Lane, Levit- 
town, Pa. (SR, SP) 

RUBINSTEIN, MARVIN, (m) Mech. Engr., Airborne Fire Control, Radio 
Corp. of America, Bidg. 13-7, Delaware & Cooper Sts., Camden, 
N. J. Home: 265B Haddon Hills, Haddonfield, N. J. (IG, HF) 

RUBY, MICHAEL G., (s) University of Oklahoma, Norman, Okla. 
Home: 517 Kankakee, Muskogee, Okla. (LR, PC) 

RUBY, SAMUEL, (m) Gr. Co-ordinator, Chemistry, Arkay Research 
Associates, 102 W. 1st (P.O. Box 516), Wichita 2, Kan. (HF, SP) 

RUCKERT, WILLIAM C., (m) Business Mgr., Advanced Des. Contracts, 
Baltimore Div., The Martin Company, Baltimore, Md. Home: 2109 
Fountain-Hill Dr., Timonium, Md. (SP) 

RUCKS, EDWARD L., (m) Mgr., Structural Plastics Div., Aerojet-Gen- 
eral Corp., Irwindale Ave., Azusa, Calif. Home: 2870 E. Clar- 
meya, Pasadena 8, Calif. (LR, SR) 

RUCKSTUHL, CHARLES E., JR., (m) Eastern Electronics Rep., Bendix 
Pacific Div., Bendix Aviation Corp., P.O. Box 391, Wilton, Conn. 
(IG, SP). 

RUDE, ARTHUR H., (m) Exec. V. P., Aerojet-General Corp., Azusa, 
Calif. Home: 143 E. Sycamore, Arcadia, Calif. 

RUDER, NATHAN S., (m) Propulsion & Mech. Systems Unit Chief, 
Pilotless Aircraft Div., Boeing Airplane Co., Seattle, Wash. 
Home: 6133 Oakhurst Rd., Seattle, Wash. (LR, SR) 
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RUDERMAN, WARREN, (m) President, Isomet Corporation, 118 Union 
St., Palisades Park, N .J. Home: 44 Orchard Rd., Demarest, 
N. J. (PC, SR) 

RUDINGER, GEORGE, (m) Prin. Physicist, Cornell Aeronautical Labora- 
tory, Inc., 4455 Genesee St., Buffalo 21, N. Y. Home: 750 W. 
Delavan Ave., Buffalo 22, N. Y. 

RUDNEFF, ILYA A., (m) Mechanical Engrng., Ames Aeronautical 
Laboratory, National Advisory Committee for Aeronautics, Mof- 
fett Field, Calif. Home: 360 Hawthorne St., Monterey, Calif. 
(1G, SP) 

RUDOLPH, ARTHUR, (m) Proj. Director, Development Operations Div., 
ABMA, Redstone Arsenal, Huntsville, Ala. Home: 3217 Panorama 
Dr. SE, Huntsville, Ala. 

RUDY, JAMES A., (a) Prod. Analyst, Thompson Products, Inc., 2196 
Clarkwood Rd., Cleveland 3, O. Home: 55 Maple Grove, Chester- 
and, O. 

RUEHRWEIN, ROBERT A., (m) Res. Gr. Leader, Res. Dept., Monsanto 
Shemical Company, Dayton 7, O. Home: 311 Lincoln Park Bivd., 
Dayton 29, O. (PC, SR) 

RUESCH, DALE A., (s) Grove City College, Grove City, Pa. Home: 
Grand Valley, Pa. (PC, SP) 

RUFSE, RICHARD G., (m) Test Engr., Convair-Astronautics Div., Gen- 
eral Dynamics Corp., Patrick AFB, Fla. Home: 1855 S. Smith 
Dr., Titusville, Fla. 

RUGGE, GEORGE F., JR., (m) Des. Group Engr., Convair-Astronautics 
Div., General Dynamics Corp., Pacific Coast Highway, San Diego, 
Calif. Home: 110 Egret Dr., Eau Gallie, Fla. (IG, SP) 

RUGGIERO DANIEL J., (m) Specialist, Operations, Knolls Atomic 
Power Lab., General Electric Co., River Rd., Schenectady, N. Y. 
Home: Main St., Box 7, Jonesville, N. Y. (PC, SR, SP) 

RUHLIG, ARTHUR J., (m) Head, Radar Dept., Aeronutronic Systems, 
Dvi. Ford Motor Co., Inc. 1234 Air Way, Glendale, Calif. Home: 
8923 Enfield, Northridge, Calif. (IG, SP) 

RUMBEL, KEITH E., (m) V. P., Atlantic Research Corporation, 901 
North Columbus St., Alexandria, Va. Home: 19 Hazelton St., 
Falls Church, Va. (PC, SR) 

RUMBOLD, SIDNEY G., (m) Proj. Engr., Rover Projects, Aerojet- 
General Corp., Azusa, Calif. Home: 1430 Wells Ave., Clare- 
mont, Calif. (LR, PC) 

RUMREICH, FRANK W., (s) Graduate Assist., Ohio State University, 
Columbus, O. Home: 10210 York Ct., Milwaukee 16, Wisc. (SP) 

RUNCKEL, HANS-JOACHIM, (s). Home: Auf der Wiede 18, Marburgi- 
lahn, Germany. (LR, PC) 

RUNGE, FRITZ C., (m) Chief, Test Planning Section, WS117L Project, 
A F Ballistic Missile Div., Inglewood, Calif. Home: Apt. 1, 644 
Aerick, Inglewood, Calif. (IG, SP) 

RUNKEL, WALTER E., (a) Tech. Dir., Television, WWJ-TV, 622 W. 
Lafayette Ave., Detroit 31, Mich. Home: 19368 Midway Ave., 
Detroit 41, Mich. (IG, SP) 

RUNSTADLER, PETER W., JR., (s) Res. Assist., Stanford University, 
Stanford, Calif. Home: 1259 Morningside Dr., Sunnyvale, Calif. 
(LR, SP) 

RUPE, JACK H., (m) Sr. Res. Engr., JPL, California Institute of Tech- 
nology, 4800 Oak Grove Dr., Pasadena, Calif. Home: 8821 Hill- 
roe Dr., Sunland, Calif. (LR) 

RUPERT, ROBERT C., (m) Member, Tech. Staff, Space Technology 
Laboratories, The Ramo-Wooldridge Corp., P.O. Box 45564 Air- 
port Station, Los Angeles 45, Calif. Home: 23515 Susana Ave., 
Torrance, Calif. (SR, SP) 

RUPP, DAVID C., (s) Indiana Technical College, Ft. Wayne, Ind. 
Home: 419 Glover St., Woodbury, N. J. (LR, SP) 

RUPPE, HARRY O., (m) Engr., Structures & Mechanics, ABMA, Red- 
stone Arsenal, Huntsville, Ala. Home: 412 McClung St., Hunts- 

ville, Ala. (LR, SP) 

RUSHLOW, FREDERICK E., (m) Mgr., Sales & Admin., MOSD, General 
Electric Co., 3198 Chestnut St., Philadelphia 4, Pa. Home: 283 
Lincoln Rd., Bridgeport, Pa. (SP) 

RUSLING, DONALD H., (m) Nuclear Engr., Convair Div., General 
Dynamics, Fort Worth, Tex. Home: 7017 Culver, Fort Worth, 
Tex. (IG, SP) 

RUSSELL, CHARLES F., (a) Pres., C. F. Russell Co. Inc., 146—4th 
Ave., Bay Shore, N. Y. Home: 275 Lakeview Ave. W., Bright- 
waters, L. |. (LR, RJ) 

RUSSELL, DR. CHARLES R., (m) Research Staff, General Motors 
Corp., Warren, Mich. Home. 77585 Fisher Rd., Romeo, Mich. 
(LR, SR) 

RUSSELL, CHARLES R., (s) University of Washington, Seattle, Wash. 
Home: 3111 S.E. Alder Ct., Portland, Oregon (PC, SP) 

RUSSELL, LEON B., JR., (s) U. S. Naval Academy, Annapolis, Md. 

RUSSELL, MAX D., (s) Wayne State University, Detroit, Mich. 

RUSSELL, ORLAND L., (a) Res. Psychologist, Visability Lab., Scripp’s 
Institute of Oceanography, University of California, San Diego 
52, Calif. Home: 6264 W. Michigan Ave., East Lansing, Mich. 

RUSSELL, WALTER E., (s) University of Washington, Seattle, Wash. 
Home: 125 “A” St., N.W, Auburn, Wash. 

RUSSELL, WILLIAM T., (m) Inertial Guidance Dept., Space Tech- 

nology Laboratories, Ramo-Wooldridge Corp., P.O. Box 45564 Air- 

port Sta., Los Angeles 45, Calif. Home: 9406 Fleetwing Ave., 

Los Angeles 45, Calif. (IG, SP) 


RUSSI, MICHAEL J., (m) Thermodynamics Section Super., Powerplant 
Div., Marquardt Aircraft Co., 16555 Saticoy St., Van Nuys, Calif. 
Home: 17340 Devonshire St., Northridge, Calif. (PC, RJ) 

RUSZKAY, RICHARD J., (s) Instructor of Chemical Engrng., Dept. of 
Chem. Eng., Columbia University, Box 32, Havemeyer Hall, New 
York 27, N. Y. Home: 211 W. 106th St., Apt. 3E, New York 25, 
N. Y. (LR, PC) 

RUTHENBERG, GEORGE A., (m) Gen. Mgr., High Speed Cinemaphotog- 
raphy Co., P.O. Box 2987, Hollywood 28, Calif. (IG, SP) 

RUTHVEN, JOHN A., (m) Pres., Aircraft Tools, Inc., 9030 Bellanca 
Ave., Los Angeles 45, Calif. 

RUTKOWSKI, EUGENE V., (m) Head, Engrng. & Devel. Br., Rocket 
Development Dept., Naval Ordnance Test Sta., Code 4042, China 
Lake, Calif. Home: 308A Entwistle, China Lake, Calif. (LR, SP) 

RUTKOWSKI, JOSEPH, (m) Wayne State University, Detroit 2, Mich. 
Home: 5 Ridgemont Court, Dearborn 7, Mich. (RJ, SP) 

RUTSCHMAN, CHAS. L., (m) Temco Aircraft Corp., Box 6191, Dallas, 
Tex. Home: 2921E Binkley #50, Dallas 5, Tex. (RJ, SP) 

RUTTER, GEORGE W., (s) University of Michigan, Ann Arbor, Mich. 
Home: 11298E Shore Dr., Whitmore Lake, Mich. (SR, SP) 
RUTTER, ROBERT L., (s) University of Missouri, Columbia, Mo. Home: 

306 Waugh, Columbia, Mo. (1G, SR) 

RYAN, DANIEL J., (s) Georgia Institute of Technology, Atlanta, Ga. 
Home: P.O. Box 278, Deer Park, L. i., N. Y. (PC, SR) 

RYAN, JAMES D., (m) Chief Physician, Industrial Relations (Medical) 
Convair-Astronautics, A Div. of General Dynamics Corp., San 
Diego, Calif. Home: 5001 Keraney Villa Rd., San Diego 11, Calif. 
(HF, SP) 

RYAN, LAWRENCE M., (m) Western Reg. Sales Mgr., G. M. Giannini 
& Co., Inc., 918 E. Green St., Pasadena, Calif. Home: 3680 Alder 
Lane, Pasadena, Calif. (IG) 

RYDER, EARL R., (m) Space Tech. Laboratories, Ramo-Wooldridge 
Corp., 5500 W. El Segundo Bivd., Los Angeles 45, Calif. Home: 
3748 Wellington Rd., Los Angeles, Calif. 

RYMAN, JOHN J., (m) Systems Sales Mgr., Reeves Instrument Corp., 
East Gate Bivd., Roosevelt Fid., Garden City, N. Y. Home: 162-10 
Powells Cove Blvd., Whitestone, N. Y. (IG, SP) 

RYPINSKI, ROBEBRT B., (m) Chief Engr., Field Support Branch, 

Missile Div., Chrysler Corp., P.O. Box 2628, Detroit 31, Mich. 

Home: Hotel Whittier, Detroit 14, Mich. (IG, HF) 
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SAARI, THOMAS A., (m) Chief Engr., Rocket Division, M. W. Kellogg 
Co., P.O. Box 469, Jersey City 3, N. J. Home: 1125 Rahway Ave., 
Westfield, N. J. (SR, SP) 

SABBAGH, HAROLD A., (s) Purdue University, West Lafayette, Ind. 
Home: 1800 Garden St., West Lafayette, Ind. 

SABERSKY, ROLF H., (m) Assoc. Prof., Mech. Engrng., California 
Institute of Technology, Pasadena, Calif. Home: 2206 Loma Vista 
St., Pasadena, Calif. (LR, PC) 

SABOLIC, VICTOR V., (s) Case Institute of Technology, Cleveland, O. 
Home: 1051 Addison Rd., Cleveland 3, O. (IG, SP) 

SACHRISON, ALAN L., (s) San Diego State College, San Diego, Calif. 
Home: 1140 N. Anza, El Cajon, Calif. 

SACHS, IVAN B., (s) New York University, New York, N. Y. Home: 
135 W. 183rd St., Bronx, N. Y. (IG, SP) 

SACHS, DAVID A., (s) New York University, New York 53, N. Y. 
Home: 394—10th Ave., Paterson 4, N. J. (IG, SP) 

SACKMAN, JEROME L., (s) Instructor, Civil Engrng. & Engrng. 
Mechanics, Columbia University, New York 27, N. Y. Home: 200- 
20 104 Ave., Hollis 12, N. Y. (SP) 

SADLER, CARL L., JR,. (m) V. P. & Gen. Mgr., Sundstrand Aviation, 
Div. of Sundstrand Machine Tool Co., 2421 Eleventh St., Rock- 
ford, Ill. Home: 2416 Harlem Blvd., Rockford, III. 

SADLER, ROBERT M., (s) Armament Evaluation Engr., Aerial Meas- 
urements Laboratory, Northwestern University, 2422 Oakton St., 
Evanston, Ill. Home: 1400 Central St., Evanston, Ill. (IG, SP) 

SADLOW, CHESTER A., (m) Sr. Engr., Weapons Sys., Planning Grp., 
Westinghouse Electric Corp., 5050 State Rd., Drexel Hill, Pa. 
Home: 52 Shadeland Ave., Drexel Hill, Pa. 

SAFFELL, HERBERT R., JR., (m) Director, Aeronautics Div., Wiancko 
Engineering Co., 255 N. Halstead Ave., Pasadena, Calif. Home: 
713 E. Maple Ave., El Segundo, Calif. (RJ, SP) 

SAFFER, CHARLES M., JR., (m) Head, Propellant Chem. Sect., Whit- 
tier Research Lab., American Potash & Chemical Corp., Whittier, 
Calif. (PC, SR) 

SAGABIEL, FREDERICK M., (s) Associate Engr., Propulsion Design 
Group, Convair-Astronautics, Div. of General Dynamics Corp., 
P.O. Box 1128, San Diego, Calif. Home: 4526 Arizona St., San 
Diego 16, Calif. (LR, SP) 

SAGE, CHARLES G., (m) Pres., Arde Associates, 75 Austin St., New- 
ark 2, N. J. Home: 712 Linwood Ave., Ridgewood, N. J. (SR) 
SAGENDORPH, ROBB H., (m) Pres., Yankee, Inc., Main St., Dublin, 

N. H. (HF, SP) 

SAGER, PAUL H., (m) Sr. Des. Engr., Convair-Astronautics, Div. of 
General Dynamics Corp., Box 1128, San Diego 12, Calif. Home: 
2442 Root St., San Diego 11, Calif. (LR, SP) 


| 
| 
} 


| 
} 
i 
| 
Mis- 
1a, | 
lle ge, 
o 16, 
5 W. 
ibora- 
A-7, 
oquip 
kson, | 
| 
| 
| | 
| 
| 
| 
| 
| 
4 
| 
| 
| 
| 
| 
| 
} 
| 
135 


SAIGH, PHILIP A., (m) Assoc. Res. Engr., Mech. Res. Dept., American 
Machine & Foundry Co., 1104 So. Wabash Ave., Chicago 5, Ill. 
Home: 906 No. Austin Blivd., Oak Park, Ill. (PC, SR) 

SAILOR J. DOUGLAS, (m) Sr. Scientist, Lockheed Missile Systems 
Div., Palo Alto, Calif. Home: Apt. 3, 1934 Capitol Ave., Palo Alto, 
Calif. 

SALDINGER, IRWIN L., (s) University of California at Los Angeles, 
Los Angeles, Calif. Home: 119 So. Sweetzer Ave., Los Angeles 
48, Calif. (RJ, SR) 

SALGADO, HECTOR M., (s) Ga. Tech., Box 4848, Atlanta, Ga. Home: 
1305 23rd Ave., Tampa 5, Fla. (LR, SP) 

SALISBURY, CLARK E., (m) Sr. Ses. Engr., Rocketdyne, A Division 
of North American Aviation, Inc., 6633 Canoga Ave., Canoga 
Park, Calif. Home: 5041 Otis Ave., Tarzana, Calif. (LR, SP) 

SALISBURY, HENRY M., (m) Research Test Engr., 578-1, Convair- 
Astronautics, A Div. of General Dynamics, Inc., San Diego, Calif. 
Home: 2018 Cecelia Terr., San Diego 10, Calif. (IG, SP) 

SALKELD, HARRY D., Ill, (m) Stevens Institute of Technology, Hobo- 
ken, N. J. Home: 341 Huntington Rd., Union, N. J. (RJ, SR) 

SALKELD, ROBERT JOHN, (m) Asst. to Director of Aeronautics, Space 
Technology Laboratories, Ramo-Wooldridge Corp., 5760 Arbor 
Vitae, Los Angeles 45, Calif. Home: 410} Landfair Ave., Los 
Angeles 24, Calif. (SP) 

SALLADA, ROBERT V., (s) Purdue University, W. Lafayette, 
Home: 2619 Langdon Farm Rd., Cincinnati, O. 

SALLEY, DONOVAN J., (m) Tech. Assist. to Gen. Mgr., Res. Div., 
American Cyanamid Company, 30 Rockerfeller Plaza, New York 
20, N. Y. Home: Wire Mills Rd., Stamford, Conn. (PC) 

SALMASSY, OMAR K., (a) Sr. Scientist, Materials Sect., Res. & Adv. 
Dev. Div., AVCO Mfg. Corp., 20 S. Union, Lawrence, Mass. Home: 
14 Walton Lane, Wakefield, Mass. (LR, SP) 

SALMI, WILLIAM A., (s) Rockford Men’s College, Rockford, Ill. Home: 
203 Wallace Ave., Rockford, Ill. (HF, SP) 

SALOW, THEODORE J., (a) Chairman of Board, Spincraft, Inc., 4122 
W. State St., Milwaukee 8, Wis. Home: 2138 E. Lafayette Place, 
Milwaukee 2, Wis. 

SALSGIVER, JOHN P., (s) Graduate School of Business Administra- 
tion, University of Virginia, Charlottesville, Va. Home: 88 Lawson 
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SCHARF, REINHARD W., (m) Des. Engr., The Martin Company, P.O. 
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SCHEUER, LEWIS J., (m) Director, Engrng., Missile Dev. Div., Ford 
Instrument Co., Div. Sperry Rand Corp., 31-10 Thomson Ave., 
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of Ringler Dorin, Inc., 315 Fifth Ave., New York 16, N. Y. Home: 
51 Squirrel Hill Rd., Roslyn Hts., N. Y. 

SCHIEWE, ROBERT M., (s) Engineer Research, Combusti D “ 
Rocketdyne, Div. of North American Aviation, Inc., Canoga Park, 
Calif. Home: 602 Richmond Ave., Richmond, Ind. (PC) 

SCHIFF, RAYMOND M., (s) Customer Engr., Eastern Division, Packard 
Instrument Co., La Grange, Ill. Home: 190 Manor Parkway, 
Uniondale, N. Y. 

SCHIFFEL, JOSEPH W., (m) Chief Engr., Special Projects, Ingersoll 
Kalamazoo Div., Borg-Warner Corp., 1810 N. Pitcher St., Kala- 
mazoo, Mich. Home: 2325 Crane Ave., Kalamazoo, Mich. (LR, 
RJ, SR) 

SCHIFFLER, ROBERT J., (m) Supvr. & Production Engr., Rockets 
Div., Bell Aircraft Corporation, Wheatfield Plant, Buffalo 5, N.Y. 
Home: 4 Jewett Parkway, Buffalo 14, N. Y. (LR, PC) 

SCHILD, LYNDEL B., (s) N. Y. Central R. R., 466 Lexington Ave., 
New York, N. Y. Home: Greenfield, Ill. (PC, RJ) 

SCHILLER, DONALD H., (m) Partner, Caywood-Schiller, Associates, 
203 North Wabash Ave., Chicago 1, Ill. Home: 6036 North Mon- 
ticello Ave., Chicago 45, Ill. (IG, SP) 

SCHILLING, CLARENCE J., (m) V. P. & Chief Engr., Air Products, Inc., 
P.O. Box 538, Allentown, Pa. Home: 2524 South St., Allentown, 
Pa. (LR, SR) 

SCHILLING, GERHARD F., (m) Exec. Assist. to the Director, Smith- 
sonian Astrophysical Observatory, 60 Garden St., Cambridge 38, 
Mass. Home: 6 Rotherwood Rd., Newton Centre 59, Mass. 
(IG, SP) 

SCHILLING, MARTIN, (m) Chief, Proj. Management Staff, Res. and 
Devel. Div., Redstone Arsenal, Ala. Home: 1417 Locust Ave. S. E., 
Huntsville 5, Ala. 

SCHILLING, WILLIAM M., JR., (m) Member, Tech. Staff, Ramo- 
Wooldridge Corp., Los Angeles, Calif. Home: 27622 Saddle Rd., 
Rolling Hills, Calif. 

SCHILLING, WILLIAM R., (s) University of Florida, Gainesville, Fla. 
Home: 717 12th St. No., St. Petersburg, Fla. (PC, SR) 

SCHIMA, FRANCIS J., (s) University of Notre Dame, Notre Dame, 
Ind. Home: 4035 Forest Ave., Brookfield, Ill. (LR, SP) 

SCHLACHTA, HENRY B., (s) Sir George Williams College, 1435 Drum- 
mond St., Montreal, Que., Canada. Home: 4920 Bessborough 
Ave., Montreal 29, Que., Canada. (IG) 

SCHLANG, MIDSHIPMAN LAWRENCE H., (s) USN, USNA, Annapolis, 
Md. Home: 116-15 217 St., St. Albans, N. Y. 

SCHLAPIA, HAROLD A., JR., (s) Electronics Technician, USAF, Box 
137, 908ACW, DAFB, Marietta, Ga. Home: Rt. 1, Box 8888, Nye 
Rd. ,Casitas Springs, Calif. (LR, SR) 

SCHLECHT, RICHARD G., (s) University of New Mexico, Albuquerque, 
N. Mex. Home: 312 Madison Ave. N. E., Albuquerque, N. Mex. 
(IG, PC) 

SCHLICKMAN, JAY J., (s) Northeastern University, 
Home: 123 Irving St., Everett, Mass. (IG, SP) 

SCHLUNDT, DONALD W., (m) Des. Engr., Power Plant Devel., North 
American Aviation, Inc., International Airport, Los Angeles 45, 
Calif. Home: 3600 Carmona Ave., Los Angeles 16, Calif (RJ, SP) 

SCHMADEBECK, LOUIS F., (m) Electronic Tech., Project Vanguard, 
Naval Research Laboratory, Washington, D. C. Home: 4802 Ham- 
ilton St., Hyattsville, Md. (IG) 

SCHMADEBECK, RICHARD L., (s) University of Maryland, College 
Park, Md. Home: 4802 Hamilton St., Hyattsville, Md. (IG) 

SCHMID, JACOB C., (m) Chief Engr., Allision Div., General Motors 
Corp., P.O. Box 894, Indianapolis 6, Ind. Home: R.R. 18, Box 
288-D, Indianapolis 24, Ind. 

SCHMIDT, CRAIG M., (m) Head, Heat Transfer Group, Special Weap- 
ons Division, Bell Aircraft Corp., P.O. Box 1, Buffalo 5, N. Y. 
Home: 3206 Stony Pt. Rd., Grand Island, N. Y. (HF, SP) 

SCHMIDT, E., (m) Consult., Atomic Products Div., General Electric 
Co., One River Rd., Schenectady 5, N. Y. (IG, SP) 

SCHMIDT, ECKART W., (s) Marburg University, Wolffstrasse 5, Mar- 
burg, Germany. Home: Kuelshammerweg 42, Essen 17, Germany. 
(LR, PC) 

SCHMIDT, F. ROBERT, (m) Aero. Rocket Powerplant Res. Engr., 
Vehicles Branch, Code 4122, Naval Research Laboratory, Wash- 
ington 25, D. C. Home: 7405 Luray Pl. S. E., Washington 28, 
D. C. (LR, PC) 

SCHMIDT, FREDERICK NIELS, (s) Polytechnic Institute of Brooklyn, 
Brooklyn 28, N. Y. Home: 1363—86th St., Brooklyn 28, N. Y. 
(IG, PC) 

SCHMIDT, GERALD F., (a) Pre-Design Engr., Beech Aircraft Corp., 
Wichita, Kan. Home: 2260 S. Hydraulic, Wichita, Kan. (LR, SP) 

SCHMIDT, HAROLD W., (m) Aero. Res. Scientist, Prop. Chem. Div., 
Rocket Br., NACA, 21000 Brookpark Rd., Cleveland, O. Home: 
940 Broadway E., Cuyahoga Falls, O. (PC, SP) 

SCHMIDT, J. M., (m) Sr. Tech. Spec., Grand Central Rocket Co., 
Box 111, Redlands, Calif. Home: 1420 W. Cypress, Redlands, 
Calif. 

SCHMIDT, LAWRENCE W., (m) Sr. Electronic Engr., Missile & Test 

Equip. Sect., Hoffman Laboratories Div., Hoffman Manufacturing 

Corp., 3740 So. Grand Ave., Los Angeles 7, Calif. Home: 511 

Solano Ave., Los Angeles 12, Calif. (IG, SP) 
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SCHMIDT, LEO A., (m) Sr. Res. Engr., Dept. of Prop. and Fluids, 
Armour Research Foundation, 10 W. 35th St., Chicago 16, Ill, 
Home: 628 Forest, River Forest, Ill. (IG, SP) 

SCHMIDT, RICHARD A., (m) Assist. Chief, Rocket Engine Test Lab., 
Edwards AFB, Calif. Home: 45002—16th St. W., Lancaster, Calif. 
(LR, SP) 

SCHMIDT, ROGER N., (s) Teaching & Res. Asst., Mech. Engrng., Uni- 


versity of Minr ta, Mi polis 14, Minn. Home: 201 Clifion, 
Minneapolis, Minn. (HF, SP) 

SCHMIDT, WALTER H., (s) Purdue University, Res. ‘X’’, Box 466, 
West Lafayette, Ind. Home: RD 1, Box 88, Farmingdale, N J. 
(LR) 

SCHMIED, WILLIAM F., JR., (m) Assist. Proj. Engr., Autonetics Div., 
North American Aviation, Inc., 9150 E. Imperial Hwy., Downey, 
Calif. Home: 2828 Monogram St., Long Beach 15, Calif. (IG) 

SCHMINKE, THOMAS K., (s) Stevens Institute of Technology, Ho»o- 
ken, N. J. Home: 5th & Hudson Sts., Hoboken, N. J. (IG, SP 

SCHMITT, HEINZ E., (m) Eng. Des. Specialist, EDO, FPLD, AGT Dvv., 
Genera! Electric Co., Evendale, O. Home: 5881 Belleview fd., 
Cincinnati 42, O. (PC, RJ) 

SCHMITZ, GLENN A., (s) Southern Illinois University, Carbond. le, 
lll. Home: 114 S. Forest, Carbondale, Ill. 

SCHMITZ, RICHARD S., (m) Facilities & Equipment Engr., Mis: ile 
Div., Chrysler Corp., Van Dyke & 16 Mile Rd., Warren, Mich. 
Home: 1346 Somerset, Grosse Pointe 30, Mich. (HF, SP) 

SCHNAPF, ABRAHAM, (m) Mgr., Mech. Des. & Devel., Airborne Ss- 
tems Dept., Radio Corporation of America, Bldg. 13-7, Camd-+n, 
N. J. Home: 356 Boyd St., Camden 5, N. J. (IG, SP) 

SCHNEEBECK, GENE A,., (s) University of Colorado, 223 Baker, Boul- 
der, Colo. Home: 2825 Chelton, Colorado Springs, Colo. (1G, SP) 

SCHNEIDER, ALLEN J., (m) Res. Engr., Grumman Aircraft Engine er- 
ing Corp., Bethpage, N. Y. Home: 688 Carman Ave., Westbury, 
N. Y. (LR, RJ) 

SCHNEIDER, ARTHUR J., (m) Chief Technical Engr., Technical Prod- 
ucts Div., Waste King Corp., 4600 Pacific Blvd., Los Angeles 58, 
Calif. Home: 1442 Bedford Drive, San Marino, Calif. 

SCHNEIDER, DARRELL L., (m) Manager—Dayton Office, Beech Air- 
craft Corp., Dayton, Ohio. Home: 3484 Rome Beauty Drive, 
Zenia, Ohio. 

SCHNEIDER, EDWARD L., (s) Rensselaer Polytechnic Institute, Troy, 
N. Y. Home: 64-11 99th St., Forest Hills, N. Y. (LR, SR) 

SCHNEIDER, LAWRENCE I., (s) Berkeley, University of California 

: Berkeley, Calif. Home: 770 33rd Ave., San Francisco 21, Calif. 


SCHNEIDER, JESSE, (s) Academy of Aeronautics, La Guardia Airport, 
Flushing 71, N. Y. Home: 5224 Avenue 1, Brooklyn 34, N. Y. 
(LR, PC) 

SCHNEIDER, LEE A., (s) Northeastern University, Evanston, III. Home: 
628 Garrett, Evanston, III. (SR) 

SCHNEIDER, MANNIE, (m) Staff Engr., Power Plant Dept., Republic 
Aviation Corp., Farmingdale, L. I., N. Y. Home: 163 Connecticut 
Ave., Massapequa, N. Y. (SR, SP) 

SCHNEIDER, CDR. RAYMOND J., (m) Asst. Director for Weapons 
Delivery Systems, Avionics Div., BuAer, USN, Washington 25, 
D. C. Home: 615 Juniper Lane, Falls Church, Va. (IG, SP) 


SCHNEIDER, ROBERT J., (m) Hydraulic Test Engr., The Martin Co., 
P.O. Box 179, Denver 1, Colo. Home: 19400 Mansfield, Detroit 
35, Mich. (PC, SP) 

SCHNEIDER, ROBERT J., (s) University of Michigan, Ann Arbor, Mich. 
Home: 856 Burton S. E., Grand Rapids, Mich. (HF) 

SCHNEIDERMAN, HERMAN, (m) Tech. Specialist, Systems Div., Aero- 
jet-General Corp., P.O. Box 296, Azusa, Calif. Home: 245 West 
Colorado Blivd., Arcadia, Calif. (HF, SP) 


SCHNIER, GEORGE A., (m) Sales Mgr., Chemical Fuels, Heavy & 
Industrial Chemicals, American Potash & Chemical Corp., 3030 
W. 6th St., Los Angeles 54, Calif. Home: 1425 Herring Ave., 
West Covina, Calif. (PC, SR) 

SCHNITT, ARTHUR, (m) Assist. Mgr., Devel. Analysis Dept., Special 
Weapons Div., Bell Aircraft Corporation, P.O. Box 1, Buffalo 5, 
N. Y. Home: 11 Linwood Ave., Buffalo 2, N. Y. (SP) 

SCHNORR, FRED W., (m) Engrng. Assist., General Electric Co., Cin- 
cinnati, O. Home: 1408 Fields Ertel Rd., Loveland, O. 


SCHNUR, ALBERT A., (m) Engineer, Jr., Aero-Tech Section, Fairchild 
Guided Missiles Div., Fairchild Engine & Airplane Corp., Wyan- 
danch, Long Island, N. Y. Home: 1540 Research Ave., Bronx 65, 
N. Y. (SR, SP) 

SCHNYER, ARNOLD DANIEL, (m) Staff Engr., Curtiss-Wright Corp., 
Woodridge, N. J. Home: 74 Heatherhill Rd., Cresskill, N. J. 
SCHOCK, GROVER J. D., (a) Res. Biologist, USAF, Aero. Med. Field 

Laboratory, Box 222, Holloman, N. Mex. Home: 2307 Aspen Dr., 
Alamogordo, N. Mex. (HF, SP) 
SCHOENING, JOHN S., (m) Bureau Aeronautics Rep., Reaction Mo- 


tors Div.; Thiokol Chemical Corp., Ford Rd., Denville, N. J. 
Home: 1054 Grove St., Irvington, N. J. (LR, SP) 
SCHOFIELD, RAYMOND 4J., (a) Instrumentation Engr., American 


Potash & Chemical Corp., Trona, Calif. Home: Box 906, Trona 
Calif. 
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SCHOFIELD, WILLIAM C., (m) Flight Test Admin., Aerophysics Devel. 
Corp., Subsidiary of Curtiss-Wright Corp., Santa Barbara, Calif. 
Home: 5901 Corta St., Goleta, Calif. (IG, SR) 

SCHONHARDT, DONALD N., (m) Aircraft Elec. Instrumentation Tech., 
Flight Test Div., WADC, Wright Patterson AFB, Dayton, O. Home: 
924 Barker Dr., Springfield, O. (IG, SP) 

SCHCOLFIELD, WILLIAM C., (m) Asst. Chief Missiles Engr. A, Chance 
Vought Aircraft, Inc., Box 5907, Dallas, Tex. Home: 5556 Emer- 
son Ave., Dallas, Tex. 

SCHOONEJANS, EMIL J., (m) Flight Engr., Trans World Airlines, Inc., 
New York International Airport, N. Y. Home: 26 Cheryl Rd., 
North Massapequa, N. Y. 

SCHRAEDER, CHARLES R., (s) The University of Wichita, Wichita 14, 
Kan. Home: 342 N. Volutsia, Wichita 14, Kan. (PC, HF) 

SCHRAM, JACK C., (m) Sr. Engr., Central Engineering Div., Chrysler 
Sorporation, 12800 Oakland, Highland Park, Mich. Home: 59 
ensington, Pleasant Ridge, Mich. (IG, LR) 

SCHRATT, JOSEPH R., (s) Drexel Institute of Technology, Philadel- 
phia, Pa. Home: 436 Audubon Ave., Audubon, N. J. 

SCHREIB, ROLLAND R., JR., (m) Systems Engr., Vanguard Engrng. 
Unit, FPLD, General Electric Co., Malta Test Station, Ballston 
Spa, N. Y. Home: Greenfield Center, N. Y. (LR, SP) 

SCHREIBER, CHARLES B., (a) Owner, Schreiber Bros., 202 Crockett 
St., Beaumont, Tex. Home: 2620 Hazel Ave., Beaumont, Tex. 
(PC, SP) 

SCHREIBER, CHARLES L., (m) Mgr. Prod. Engrng., New Products 
Div., Corning Glass Works, Corning, N. Y. Home: 251 E. First St., 
Corning, N. Y. (IG, SP) 

SCHREIBER, FRANK F., (s) Academy of Aeronautics, La Guardia Air- 
port, N. Y. Home: 1942 Ellis Ave., Bronx 72, N. Y. (HF, SP) 
SCHRIEVER, CDR. BERNARD A., (f) Air Force Ballistic Missile Div., 
Air Research and Development Command, P.O. Box 262, Ingle- 
wood, Calif. Home: 935 Georgina Ave., Santa Monica, Calif. 

(LR, SP) 

SCHROEDER, BRYAN K., (s) Oregon State College, Corvallis, Ore. 
Home: 413 N. Columbus, Medford, Ore. (PC, SR) 

SCHROEDER, LEE, (s) Drexel Institute of Technology, Philadel- 
phia, Pa. Home: 314 Elm St., Moorestown, N. J. 

SCHROEDER, RICHARD L., (a) Des. Engr., McDonnell Aircraft Corp., 
Box 516, St. Louis, Mo. Home: 9448 Baltimore, St. Louis 14, Mo. 
(RJ, SR) 

SCHROEDER, ROMAN P., (a) Inspector, Lockheed Air Service, On- 
tario International Airport, Ontario, Calif. Home: 1045 West D, 
St., Ontario, Calif. 

SCHRODER, WILLIAM R., (a) Industrial Engr., Western Electric Co., 
100 Central Ave., Kearny, N. J. Home: 318 Fourth St., Carlstadt, 
N. J. (SP) 

SCHUBELE, CHARLES W., (s) Drexel Institute of Technology, Phila- 
delphia, Pa. Home: 1001 Myra Ave., Yeadon, Pa. 

SCHUBERT, HILTMAR, (m) Diplom-Chemiker, Techn. Hochschule, 
Karlsruhe, Kaiserstr., W. Germany. Home: Augartenstr. 78, 
Karlsruhe, West Germany. (PC, SR) 

SCHUETZ, PETER, (s) Technische Hochschule, Stuttgart, W. Germany. 
Home: Loewenstr. 79a, Stuttgart-Degerloch, West Germany. 
(LR, SP) 

SCHULER, ALBERT E., (m) Section Chief, Dev. Oper. Div., ABMA, 
Redstone Arsenal, Ala. Home: 1308 Lowell Dr., Huntsville, Ala. 

SCHULMAN, EDWARD H., (s) Polytechnic Institute of Brooklyn, Brook- 
lyn, N. Y. Home: 2258 East 27th St., Brooklyn 29, N. Y. (PC, SP) 

SCHULTHEIS, ANDREAS C., (m) Proj. Engr., Anti-Missile Br., Army 
Rocket & Guided Missile Agency, Redstone Arsenal, Ala. Home: 
Qtrs. 213B, Redstone Arsenal, Ala. (IG, SP) 

SCHULTZ, FREDERICK E., (m) Rocket Des. Specialist, FPLD, Rocket 
Engine Sect., General Electric Co., Ballston Spa, N. Y. Home: 
RD 1, Ballston Lake, N. Y .(LR, PC) 

SCHULTZ, LEO DUNKIN, (m) Sr. Res. Engr., Res. and Devel. Lab., 
Dynex, Inc., P.O. Box 3, Hasbrouck Heights, N. J. Home: P.O. 
Box 139, Andover, N. J. (PC, SP) 

SCHULTZ, RICHARD, (s) Purdue University, W. Lafayette, Ind. Home: 
25600 Grant Rd., So. Bend 19, Ind. (LR, SP) 

SCHULTZ, ROBERT M., (a) Des. Engr., Honeywell Controls Limited, 
Vanderhoof Ave., Leaside, Toronto 17, Ontario. Home: 2 Pastrano 
Court, Scarboro, Ontario, Canada. (IG, SP) 

SCHULZ, ROBERT B., (s) University of Michigan, Ann Arbor, Mich. 
Home: 123 N. State, Ann Arbor, Mich. 

SCHULZ, WILLIAM C., (a) Res. Analyst, Hqs. U. S. Air Force. Home: 
P.O. Box 7709, Washington 4, D. C. (IG, SP) 

SCHULZE, HEINRICH A., (m) Aero. Res. Engr., Dev. Operations Div., 
ABMA, Huntsville, Ala. Home: 1716 Sandlin Ave., Huntsville, Ala. 
(IG, PC, SP) 

SCHULZE, WILLIAM A., (m) Mech. Engr., Devel. Oper. Div., ABMA, 
Redstone Arsenal, Huntsville, Ala. Home: 1303 Hermitage Ave., 
S. E., Huntsville, Ala. (LR, SR) 

SCHULZER, CAPT. VICTOR E., (m) Flight Surgeon, USAF, 3301st 
Pilot Training Grp., Moore Air Base, Tex. Home: P.O. Box 3, 
Moore AB, Mission, Tex. 

SCHUMACHER, JOHN G., (m) Structures Engr., Convair-Astronautics, 

Div. of General Dynamics Corp., San Diego, Calif. Home: 3852 

Lamont St., San Diego 9, Calif. (SP) 


SCHUMANN, WILLIAM A., (m) Magr., Atlanta Dist. Office, Allison Div. 
General Motors Corp., Box 1188, Sta. A, Marietta, Ga. Home: 
5890 Hilderbrand Dr. N.E., Atlanta 5, Ga. (HF, SP) 

SCHUNICHT, WAYNE A., (s) University of Miami, Coral Gables, Fla. 
Home: 1790 NW, 51 Terr., Miami, Fla. (IG, SP) 

SCHURMAN, KURT J., (m) Rocketdyne, A Division of North American 
Aviation, Inc., Canoga Park, Calif. Home: 3137 Altura Ave., La 
Crescenta, Calif. (LR) 

SCHURR, ROBERT L., (a) Prod. Evaluation Engr., Electronic Mfg., 
Hughes Aircraft Co., Imperial Bivd., El Segundo, Calif. Home: 
2546 Oregon Ave., Long Beach 6, Calif. (PC, SR) 

SCHUSTER, MAX JOSEPH, (m) Supvr., Proj. Dynamics, Missile Devel- 
opment Div., North American Aviation, Inc., Downey, Calif. 
Home: 2854 Monroe Ave., Anaheim, Calif. (IG, SP) 

SCHUSTER, ROBERT W., (m) Engr., Test & Devel., Gas Turbine Sec- 
tion, Bendix Prod. Div., Bendix Aviation Corp., 401 Bendix Dr., 
South Bend, Ind. Home: 5215 Rowantree PI., South Bend 19, Ind. 
(PC, SP) 

SCHUTTA, FRANCIS J., (a) Asst. to Director of Mkt. Res., Marketing 
Res. Dept., National Lead Co., 111 Broadway, New York 6, N. Y. 
Home: 122 E. 237th St., Bronx 70, N. Y. (LR, PC) 

SCHUTTER, DR. KARL, (m) Professor of Astronomy, Munich, Univer- 
sity, Ortnistry 15, Munich, Germany. (SP) 

SCHUTZLER, JEROME C., (s) Pennsylvania State University, State 
College, Pa. Home: R D #2, Cheswick, Pa. (LR, SR) 

SCHUYLER, FREDERICK L., (s) Polytechnic Institute of Brooklyn, 
333 Jay St., Brooklyn 1, N. Y. Home: 1003 Ralph Ave., Brooklyn, 
N. Y. (PC, SP) 

SCHWAB, AVON H., (s) Purdue University, W. Lafayette, Ind. Home: 
RR 1, Albion, Ind. 

SCHWAB, FREDERICK C., (s) Fenn College, Cleveland, O. Home: 
409 Pine St., Meadville, Pa. (PC) 

SCHWAB, PAUL E., JR., (a) Planning Analyst, Convair, P.O. Box 1011, 
Pomona, Calif. Home: 1360 Tulane Rd., Claremont, Calif. 
SCHWALENBERG, ERIC A., (m) Supt., Modification Dept., Missile 
Division, Chrysler Corp., P.O. Box 2628, Detroit 31, Mich. Home: 

12793 Payton, Detroit 24, Mich. 

SCHWANINGER, JOHN E., (s) Des. Engr., Straight Line Design Co. 
Inc., 291 Broadway, New York 7, N. Y. Home: 183-02 64 Ave., 
Flushing 65, N. Y. 

SCHWARTZ, EDWARD W., (m) Asst. Res. Group Engr., Convair-Astro- 
nautics, Div. of General Dynamics Corp., San Diego, Calif. Home: 
346 Tyrone St., El Cajon, Calif. (IG, SP) 

SCHWARTZ, ELIHU, (m) Mech. Proj. Engr., Airborne Fire Control, 
R.C.A., Front & Cooper, Camden 2, N. J. Home: 2815 Solly Ave., 
Philadelphia 15 ,Pa. (IG, HF) 

SCHWARTZ, HERMAN, (m) Mech. Engr., Lewis Flight Prop. Lab., 
NACA, Cleveland, O. Home: 10446 Manorford Dr., Parma 
Heights 30, O. 

SCHWARTZ, MARVIN J., (a) Physicist, Nuclear Inst. & Devel., N. Y. 
Naval Shipyard (Mat. Lab.), Brooklyn 1, N. Y. Home: So. 3041 
Holland Ave., New York 67, N. Y. (PC, SP) 

SCHWARTZ, ROBERT B., (s) Cooper Union, Cooper Square, New York 
3, N. Y. Home: 141-37 71 Ave., Flushing 67, N. Y. (SR, SP) 


SCHWARTZBURG, MEL, (s) Mech. Des. Engr., Health & Safety Lab., 
United States Atomic Energy Comm., 70 Columbus Ave., New 
York, N. Y. Home: 635 East 21 St., Brooklyn 26, N .Y. (IG) 

SCHWARTZKOPF, GARY P., (s) University of Wichita, Wichita, Kan. 
Home: Bison, Kan. 

SCHWARTZKOPF, KENNETH G., (s) Fenn College, Cleveland 15, O. 
Home: 25 N. Monmouth St., Dayton 3, O. (IG) 

SCHWARZ, EMIL, (m) Sr. Machine Prod. Engr., Aircraft Engine Div., 
Ford Motor Co., 7401 S. Cicero Ave., Chicago 29, III. Home: 
154 Morris St., Lombard, Ill. (IG, SP) 


SCHWARZ, DR. ERICH G. K., (m) Des. Specialist, Convair, Div. of 
General Dynamics Corp., Pacific Highway, San Diego 2, Calif. 
Home: 1022 Catalina Bivd., San Diego 7, Calif. (PC, SP) 

SCHWARZ, GUSTAVE L., (a) Logistics Off., Ohio Log. Systems Plan- 
ning Div., Hqs. AMC, Wright-Patterson AFB, O. Home: 1729 Har- 
old Dr., Dayton 6, O. 

SCHWARZ, HERBERT J., (s) Massachusetts Institute of Technology, 
Cambridge 39, Mass. Home: 732 Boylston Ave. No., Seattle 2, 
Wash. (LR, SP) 

SCHWEICKERT, THOMAS F., (a) McDonnell Aircraft Corp., Lambert- 
St. Louis Municipal Airport, St. Louis, Mo. Home: 4616 Whitfield. 
La., St. Louis 21, Mo. 

SCHWEITZER, ARTHUR H., (m) Div. Sales Mgr., Jet Div., Thompson 
Products, Inc., 23555 Euclid Avenue, Cleveland 17, O. Home: 
15901 Glynn Rd., East Cleveland 12, O. (RJ, SR) 

SCHWERDT, GERALD N., (s). Home: 4061 Pratt Ave., New York 66, 
N. Y. (IG, LR) 

SCHWINGHAMER, ROBERT JOHN, (m) Aero. Res. Engr., Fabrication 
Lab., ABMA, Huntsville, Ala. Home: 7314 Martha Dr., Huntsville, 
Ala. (IG, SR) 

SCICCHITANO, FRANK, (m) Systems Engr., Sperry Gyroscope Co., 
Div. of Sperry Rand Corp., Carle Place, N. Y. Home: 852 Leonard 
Dr., Westbury, N. Y. (IG, SP) 
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SCLAFANI, GUS S., (s) Academy of Aeronautics, La Guardia Airport, 
Flushing, N. Y. Home: 196-19 45th Ave., Flushing 58, N. Y. 
(LR, SP) 

SCOLLIN, HAROLD VINCENT, JR., (m) V. P., Jefferson Electronic 
Products Corp., 322 State St., Santa Barbara, Calif. Home: 116 
Los Alamos, Santa Barbara, Calif. (IG, SP) 

SCORAH, RALPH E., (s) University of Missouri, Columbus, Mo. Home: 
18 Sunset Lane, Columbus, Mo. 

SCORTIA, THOMAS N., (m) Prop. Chemist, Propeller Chemical Corp., 
P.O. Box 187, Edwardsville, Ill. Home: 325 Holiday Hill Dr., Ed- 
wardsville, Ill. 

SCOTT, BRUCE A., (s) Rutgers University, New Brunswick, N. J. 
Home: 276 Main St., Metuchen, N. J. (LR, PC) 

SCOTT, CHARLES J., (s) Staff Scientist, Rosemount Aeronautical 
Laboratories, University of Minnesota, Minneapolis 14, Minn. 
Home: Staff House 3, Rosemount, Minn. (IG, SP) 
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ican Aviation, Inc., 6633 Canoga Ave., Canoga Park, Calif. Home: 
22425 Delvalle St., Woodland Hills, Calif. (LR, SP) 

THACKWELL, HENRY L., JR., (f) Sr. V. P., Grand Central Rocket Co., 
P.O. Box 111, Redlands, Calif. Home: 1509 West Highland Ave., 
Redlands, Calif. (SR, SP) 

THARP, THOMAS A., (m) Wash. Rep., Government Operations, The 
General Tire & Rubber Co., 1625 Eye St. N.W., Suite 809, Wash- 
ington 6, D. C. Home: 6106 Welborn Dr., Woodacres 16, Md. 

THATCH, DAYMON W., (s) Rutgers University, New Brunswick, N. J. 
Home: 421 Magnolia St., Highland Park, N. J. (IG, SP) 

THATCHER, ALBERT G., (m) Mgr., Advanced Engrng. Dept., Reaction 
Motors Div. of Thiokol Chemical Corp., Ford Rd., Denville, N. J. 
Home: 39 Briarcliff Rd., Mountain Lakes, N. J. (LR, SP) 

THATCHER, EUGENE V., (m) Member, Tech. Staff, Space Technology 
Laboratories, Ramo-Wooldridge Corp., Box 4277 Patrick AFB, 
Fla. Home: 436 Balmoral Rd., Winter Park, Fla. (IG) 

THATCHER, WILLARD H., (m) Military Devel. Engr., Bell Telephone 
Laboratories, Inc., Whippany, N. J. Home: 3 Wilson Lane, Madi- 
son, N. J. (1G, SP) 

THEOBALD, O. J., JR., (m) Asst. Mgr., Field Sales, Olin Mathieson 
Chemical Corp., Baltimore, Md. Home: 13 Maryland Ave., Tow- 
son 4, Md. (LR, PC) 

THIEBLOT, ARMAND J., (m) Pres., Thieblot Aircraft, Div. of Vitro 
Corp. of America, Municipal Airport, Martinsburg, W. Va. Home: 
1324 Hamilton Blvd., Hagerstown, Md. (LR, PC) 

THIEL, ADOLF K., (m) Thor Program Dir., Space Technology Labora- 
tories, The Ramo-Wooldridge Corp., Los Angeles 45, Calif. Home: 
2631 La Costa Pl., Palos Verdes Ext., Calif. (SP) 

THIEL, WARREN H., (m) Aircraft & Missiles, Convair, Div. of General 
Dynamics Corp., San Diego 12, Calif. Home: 1836 Robinson Ave., 
San Diego 3, Calif. 

THIELE, OTTO W., (m) Meteorologist (Res. & Devel.), White Sands 
Signal Agency, White Sands Missile Range, N. Mex. (SP) 
THIERER, ALAN F., (s) University of Michigan, 616 Pearl St., Ypsi- 
lanti, Mich. Home: 918 E. 35th, Spokane 36, Wash. (HF, SP) 
THIES, KENNETH G., (m) Contract Admin., Standard Steel Corp., 

5001 S. Boyle Ave., Los Angeles 58, Calif. 

THIESSEN, WILLIAM F., JR., (s) Home: 146 Placid Ave., Stratford, 
Conn. (LR, RJ) 

THIRKILL, JOHN D., (m) Hd., Rocket Engrng. Sect., Utah Div., Thio- 
kol Chemical Corp., Brigham City, Utah. Home: 545 E. 6th 
North, Brigham City, Utah. (PC, SR) 

THOMAS, ARTHUR N., (m) Asst. to Director, Astro, A Division of 
Marquardt Aircraft Co., 16555 Saticoy St., Van Nuys, Calif. 
Home: 9737 Rathburn Ave., Northridge, Calif. 

THOMAS, CHARLES E., (s) U. S. Naval Academy, Annapolis, Md. 
Home: 6919 Columbus Ave., Van Nuys, Calif. (SR, SP) 

THOMAS, CHARLES F., (m) Corp. Dir. of Mil. Sales, Lockheed Aircraft 
Corp., 2555 N. Hollywood Way, Burbank, Calif. Home: 1726 
Allen Ave., Glendale 1, Calif. (HF, SP) 

THOMAS, DELBERT D., (m) Staff Engr., Power Plant, Missiles Engr., 
Douglas Aircraft Co., 3000 Oak Grove, Santa Monica, Calif. 
Home: 15207 Whitfield Ave., Pacific Palisades, Calif. (LR, PC) 

THOMAS, DONALD D., (m) Sr. Engr., Wright Aero. Div., Curtiss- 
Wright Corporation, Wood Ridge, N. J. Home: 191 Knickerbocker 
Rd., Englewood, N. J. 
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THOMAS, GEORGE HAROLD, (m) Proprietor, Rocket Research and En- 
gineering Co., 42 Brown’s Rd., Kogarah, Sydney, Australia. 
(LR, SP) 

THOMAS, GEORGE V., (a) Rocket Engine Test Laboratory, Edwards 
AFB, Calif. Home: P.O. Box 375, Mojave, Calif. (LR, PC) 

THOMAS, HAROLD E., (m) Project Engr., Harvey Aluminum Co., 
19200 So. Western Ave., Torrance, Calif. Home: 207 Ave. E, 
Redondo Beach, Calif. (PC, SR, SP) 

THOMAS, CAPT. JOHN P., (a) Instructor, Air Force Institute of Tech- 
nology, WPAFB, O. Home: 5773 Tomberg, Dayton 24, O. (LR, SR) 


THOMAS, JOSEPH A., (m) Pres. & Gen. Mgr., Telefilm, Inc., 6039 
Hollywood Blivd., Hollywood 28, Calif. Home: 4761 Forman Ave., 
North Hollywood, Calif. (IG, PC) 

THOMAS, KENNETH F., (a) Owner & Mgr., Kenneth F. Thomas, Co., 
62 LaSalle Rd., West Hartford 7, Conn. Home: 1 Waterside Lane, 
West Hartford 7, Conn. 

THOMAS, NICHOLAS T., (a) Account Exec., Engr., Tech. & Ind. Dept., 
fogers & Smith Advertising Agency, 505 North Ervay St., Dallas 

Tex. Home: 6044 Vickery Bivd., Dallas 6, Tex. (LR, SP) 

THOMAS, NORMAN W., (m) Megr., Test and Evaluation, Olin Mathieson 
Chemical Corp., E. Alton, Ill. Home: 704 S. 16th St., Herrin, Ill. 
(SR) 

THOMAS, RICHARD A., (s) University of Colorado, Boulder, Colo. 
Nome: 5440 Tyrone Ave., Van Nuys, Calif. (LR, SP) 

THOMAS, RICHARD W., (s) Materials Lab., Missile Div., Chrysler 
corp., Detroit, Mich. Home: 47295 Jefferson, New Baltimore, 
Aich. (LR, SP) 

THOMAS, RONALD C., (m) Assoc. Engr., Convair, Div. of General 
Dynamics Corp., Pomona, Calif. Home: Apt. 10, 707 N. Park, 
?omona, Calif. (PC, SP) 

THOMAS, WALTER P., (a) Foreman, Sheet Metal Devel. Shop, MOSD, 
General Electric Co., 3198 Chestnut St., Philadelphia, Pa. Home: 
3211 Tyson Ave., Philadelphia, Pa. (SR, SP) 

THOMAS, WANDA N., (s) Texas Wesleyan College, Fort Worth 5, Tex. 
Home: 3208 New ork, Fort Worth 10, Tex. (HF, SP) 

THOMAS, WILLIAM H., (m) Assist. Gen. Mgr., Air Products, Inc., 
P.O. Box 538, Allentown, Pa. Home: 3134 Diamond Ave., Allen- 
town, Pa. (LR) 

THOMAS, WILLIAM S., (m) Sales Engr., Aircraft Sales, Resistoflex 
Corporation, Roseland, N. J. Home: 204 Clover Lane, Princeton, 
N. J. 

THOME, PITT GEORGE, (m) Sr. Engr., ANP Dept., General Electric 
Company, Cincinnati 15, O. Home: 5882 Rhode Island Ave., Cin- 
cinnati 37, O. 

THOMPSON, DONALD, (m) Mathematician, Missile Flight Surveillance 
Office, White Sands Proving Ground, N. Mex. Home: 476 Borrett 
Dr., El Paso, Tex. (SP) 

THOMPSON, MAYNARD D., (s) DePauw University, Greencastle, Ind. 
Home: 322 Tremont St., Michigan City, Ind. (SP) 


THOMPSON, RICHARD J., (m) Aerodynamicist, Missile Operations, 
Chrysler Corp., Van Dyke at 16 Mile Rd., Detroit, Mich. Home: 
425 Park Ave., Royal Oak, Mich. 

THOMPSON, THOMAS R., (m) Member, Technical Staff, Space Tech- 
nology Laboratories, The Ramo-Wooldridge Corp., 5500 W. El 
Segundo Bivd., Los Angeles, Calif. Home: 4452 W. 64th St., 
Inglewood 3, Calif. (LR, SP) 

THOMPSON, ADDISON S., Ill, (s) U. S. Air Force Academy, Denver, 
Colo. Home: 62 Summit St., Ridgefield Park, N. J. (SR, SP) 


THOMPSON, MAJOR ALLEN W., (m) Chief, Plans and Programs Div., 
Hq. Air Force Flight Test Center, Box 0-4, Edwards AFB, Calif. 
Home: Canby, Ore. 

THOMPSON, ARTHUR W., (m) Chief, Systems & Inst. Sect., Army Bal- 
listic Missile Agency, Redstone Arsenal, Huntsville, Ala. Home: 
P.O. Box 421, Fayetteville, Tenn. (IG, SP) 

THOMPSON, CLIVE, JR., (a) Dist. Sales Mgr., Aeronautical & Instru- 
ment Div., Robertshaw-Fulton Controls Co., Santa Ana Freeway 
at Euclid, Anaheim, Calif. Home: 207 N. Harrington Dr., Fuller- 
ton, Calif. (IG, PC) 

THOMPSON, EDWARD S., (m) Mgr., Western Dist., Aviation & Defense 
Industries Sales Dept., General Electric Co., 3325 Wilshire Blivd., 
Los Angeles 5, Calif. Home: 1439 Wembley Rd., San Marino, 
Calif. (PC, SP) 

THOMPSON, FLOYD J., (m) Instr. Engr., Propulsion Laboratory, 
Rocketdyne, A Div. of North American Aviation, Inc., 6633 
Canoga Ave., Canoga Park, Calif. Home: 8514 Garden Grove, 
Northridge, Calif. (IG, SP) 

THOMPSON, FRANK D., (s) Georgia Tech., Atlanta, Ga. Home: 205 
Jacquelyn St., Bossier City, La. (IG, SR) 

THOMPSON, GARY D., (s) University of Minnesota, Minneapolis 2, 
Minn. Home: 3202 Weenonah PI., Minneapolis 17, Minn. (LR, SR) 

THOMPSON, J. GREER, (m) Assist. V. P. and Sales Mgr., Consoli- 
dated Western Steel Div., U. S. Steel Corp., P.O. Box 2015, 
Term. Annex, Los Angeles 54, Calif. Home: 5411 El Parque, 
Long Beach 15, Calif. (IG, PC) 

THOMPSON, JAMES O., JR., (m) Des. Spec., The Martin Company, 
Box 179, Denver 1, Colo. Home: 3584 South Hudson, Denver 22, 
Colo. (HF, SP) 


THOMPSON, JOHN A., (m) Foreman Prod., Hughes Aircraft Co., 
Nogales Hwy., Tucson, Ariz. Home: 408 E. Fairgrounds, Tucson, 
Ariz. (PC, SR) 

THOMPSON, JOHN E., (m) Plant Engr., Rocketdyne, Div. of North 
American Aviation, Inc., 6633 Canoga Ave., Canoga Park, Calif. 
Home: 20331 Parthenia St., Canoga Park, Calif. (LR, SP) 

THOMPSON, LEWIS B., JR., (m) V. P., Vacuum Barrier Corporation, 
4 Barten Lane, Woburn, Mass. Home: 6 Harris Circle, Apt. 8, 
Arlington 74, Mass. (PC, SP) 

THOMPSON, MICHAEL L., (s) San Diego State College, San Diego, 
Calif. Home: 614 Pons, San Diego 14, Calif. (SP) 

THOMSON, ROBERT F., (m) V. P. & Gen. Mgr., Dearborn Machinery 
Movers Co. Inc., 3800 Maple Ave., Dearborn, Mich. Home: 29782 
Bayview Dr., Grosse/Le, Mich. 

THOMPSON, ROBERT J., JR., (m) Ch. of Res., Rocketdyne, Div. of 
North American Aviation, Inc., 6633 Canoga Ave., Canoga Park, 
Calif. Home: 17167 San Jose St., Granada Hills, Calif. (LR, PC) 


THOMPSON, RUSSELL L., (m) Sr. Admin. Engr., Electronics Dept., 
Aerophysics Development Corp., Sub. of Curtiss-Wright Corp., 
P.O. Box 689, Santa Barbara, Calif. Home: 16 Wade Ct., Santa 
Barbara, Calif. (HF, SP) 

THOMPSON, STEADMAN, (m) Home: 1174 Broadview Ave., Colum- 
bus 12, O. (SP) 

THOMPSON, WILLIAM R., (m) Devel. Engr., Aerojet-General Corp., 
P.O. Box 296, Azusa, Calif. Home: 2941 Gayridge St., Pomona, 
Calif. (LR, PC) 

THOMSON, DENNIS, P., (s) Mech. Engr. Home: 1202 Edgewood Ave., 
Chicago Heights, Ill. (LR, SP) 

THOMSON, KEN, (s) University of Houston, Cullen Blvd., Houston, 
Tex. Home: 1802 Edgehill, Pasadena, Tex. 

THOMSON, WALLACE B., (m) Consultant, New Design, Aircraft Nu- 
clear Propulsion Dept., General Electric Co., Cincinnati 15, O. 
Home: 9653 Daly Rd., Cincinnati 31, O. (LR, SP) 

THORNHILL, ROBERT B., (a) Instructor, Wayne State University, 
Detroit, Mich. Home: 14444 Mettetal, Detroit 27, Mich. (HF, SP) 

THORNTON, THOMAS R., (a) Stress Engr., Engr. Div., McDonnell 
Aircraft Corp., Box 516, St. Louis, Mo. Home: 15 St. Michael Ct., 
Florissant, Mo. (RJ, SR) 

THORP, CLARK E., (m) Mgr., Chem. and Chemical Engrng. Res., 
Armour Research Foundation, 10 West 35th St., Chicago 16, III. 
Home: 442 S. Dryden PIl., Arlington Heights, Ill. 

THORPE, MERLE L., (a) Member Mech. Engrng. Faculty, Dartmouth 
College, Hanover, N. H., V. P. Thermal Dynamics Corp., Hanover, 
N. H. Home: Norwich, Vt. (PC, SR) 

THORSTENBERG, RICHARD LEE, (m) Res. Engr., Boeing Airplane Co., 
Wichita, Kans. Home: 2242 S. Terrace Dr., Wichita, Kans. 
THUE, KENNETH S., (m) Chief Aerodynamicist, Orenda Engines Ltd., 
Box 4015, Terminal A, Toronto, Ontario, Canada. Home: 32 

Dartnell Ave., Toronto 4, Canada. (LR, RJ) 

THURBER, KENNETH W., (m) Assist. Foreman, Convair, A Division 
of General Dynamics Corp., Patrick AFB, Fla. Home: Box 777, 
Titusville, Fla. (IG, LR) 

TICHENDR, CDR. WILLIAM B., (m) U.S.N., Guided Missiles Officer, 
Staff, Comdr. Training Command, U. S. Pacific Fleet, c/o Fleet 
Sonar School, San Diego 47, Calif. Home: 2211 Penrose St., San 
Diego 10, Calif. (IG, SP) 

TIEDEMANN, HAROLD J., (m) Assist. Proj. Engr., Florida Research & 
Development Center, Pratt & Whitney Aircraft, Div. of United 
Aircraft Corp., West Palm Beach, Fla. Home: P.O. Box 133, 
Riviera Beach, Fla. (LR, SP) 

TIETJEN, HOWARD F., (m) Res. Engr., Rocketdyne, Div. of North 
American Aviation, Inc., 6633 Canoga Ave., Canoga Park, Calif. 
Home: 7942 Lurline Ave., Canoga Park, Calif. 

TILCENS, LEONID K., (m) Engr., Aerophysics Development Corp., 
Sub. of Curtiss-Wright Corp., P.O. Box 689, Santa Barbara, Calif. 
Home: 407 Orilla Del Mar Dr., Santa Barbara, Calif. (PC, SP) 

TILENIUS, CHRISTION W. M., (m) Consultant, Steinplatz, 19 Hague, 
Haspe, W. Germany. 

TIMKEN, HAROLD A., JR., (m) Asst. Sec., Washington Technological 
Associations, Inc., 215 Rollins Ave., Rockville, Md. Home: 10115 
McKenney Ave., Silver Spring, Md. 

TIMMERMAN, WILLIAM L., (m) Applications Engr., Missile Guidance 
Sect., General Electric Co., Rudolph Blidg., Syracuse, N. Y. 
Home: San Salvador AAFB, Patrick ARB, Fla. (IG, SP) 

TINDAL, RALPH L., II, (s) Engr. Assist., Ordnance Research Labora- 
tory, Pennsylvania State University, University Park, Pa. Home: 
182 Legion Lane, State College, Pa. (IG, PC) 

TINDALL, KENNETH V., (a) Eastern Reg. Mgr., Arnoux Corp., 11924 
W. Washington Bivd., Los Angeles 66, Calif. Home: Town House 
#2, Great Neck, N. Y. (IG) 

TINGLE, WM. W., (m) Chief Engr., Tanner Mfg. Co., 4810 2nd Ave., 
Moline, Ill. Home: 1842 15th St., Moline, Ill. (LR) 

TINKHAM, ELVIN I., (m) Thermodynamics Engr., Convair, A Div. of 
General Dynamics Corp., Pomona, Calif. Home: 1677 N. Ala- 
meda St., Pomona, Calif. (PC, SP) 

TINUS, WILLIAM C., (m) V. P., Military Development Programs, Bell 
Telephone Laboratories, Inc., Whippany, N. J. Home: 42 Euclid 
Ave., Maplewood, N. J. 
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TIPPETT, CAPT. WILLIAM J., (f) Technical Staff Officer, Royal Can- 
adian Army. Home: Hillside, Ashbury, NR. Swindon, Wilts, Eng. 
(IG, SR) 

TISCHLER, ADELBERT O., (m) Head, Rocket Combustion Sect., Pro- 
pulsion Chemistry Div., Lewis Flight Propulsion Lab., NACA, 
21000 Brookpark Rd., Cleveland 35, O. Home: 5911 W. 217th 
St., Cleveland 26, O. (LR, PC) 

TISDALE, MARION E., (s) Alabama Polytechnic Institute, Auburn, Ala. 
Home: Rt. 6, Box 275, Whistler, Ala. 

TITLEY, JOHN H., (m) Mgr., Contr. Admin., Aircraft Div., Rheem 
Mfg. Co., 11711 Woodruff Ave., Downey, Calif. Home: 7216 El 
Manor Ave., Los Angeles 45, Calif. (SP) 

TOBAS, GEORGE S., (m) Section Head, Motor Lubricants and Wax 
Products Res. Div., Esso Research & Engineering Co., P.O. Box 
51, Linden, N. J. Home: Oakwood Rd., Watchung, Plainfield, N. J. 
(LR, RJ) 

TOBIAS, LEONARD W., (m) Assist. Proj. Engr., Eclipse-Pioneer Div., 
Bendix Aviation Corp., Teterboro, N. J. Home: 2 Rosewood Ct., 
Ramsey, N. J. (IG, SP) 

TOCCO, ANTHONY R., (m) Member, Tech. Staff, Communication Sys- 
tems Lab., Hughes Aircraft Co., P.O. Box 45515, International 
Airport Sta., Los Angeles 45, Calif. Home: 746 35th St., Man- 
hattan Beach, Calif. (SR, SP) 

TODD, GEORGE J., (m) Res. Mgr., Field Office, Ramo-Wooldridge 
Corp., Edwards AFB, Calif. Home: 1256 W. Kildare St., Lancaster, 
Calif. (LR, SR) 

TODD, JAMES P., (m) Devel. Engr., Gas Turbine Dept., Lycoming 
Division, AVCO Mfg. Corp., S. Main St., Stratford, Conn. Home: 
1274 Salvia St., Stratford, Conn. (LR, PC) 

TODD, TERRANCE N., (m) Qual. Contr. Engr., Missile Division, Chrys- 
ler Corp., Detroit, Mich. Home: 22007 Timberidge, St. Clair 
Shores, Mich. (HF, SP) 

TOEPPE, WILLIAM J., JR., (m) Electronics Engr., Interstate Electron- 
ics Corp., 707 E. Vermont Ave., Anaheim, Calif. 

TOEVS, FREDRICK C., (s) Reed College, Portland, Ore. Home: Rt. 1, 
Box 344, Dallas, Ore. (LR, PC, SR, SP) 

TOEVS, JAMES J., (s) Kansas Univ., Lawrence, Kan. Home: 1226 
W 69th, Kansas City 13, Mo. (HF, SP) ; 
TOFTOY, MAJ. GEN. HOLGER N., (f) USA, Commanding General, 

Redstone Arsenal, Huntsville, Ala. 

TOKAR, JOHN V., JR., (s) Purdue University, West Lafayette, Ind. 
Home: 1916 Elmwood Ave., Berwyn, Ill. (RJ, SP) 

TOLER, THOMAS W., (m) Systems Mgr., Thomas A. Edison, Inc., 51 
Lakeside Ave., West Orange, N. J. Home: 43 Putting Green, 
Sparta, N. J. 

TOLLE, CAPT. FREDERICK F., (m) Sr. Proj. Engr., USAF, WADC, 
Wright-Patterson AFB, O. Home: 2005 Foxhall Ct., Dayton 40, O. 

TOMAK, DR. MILTON E., (a) 289 No. Main, Linton, Ind. Home: 210 
N. E. 9th, Linton, Ind. (HF, SP) 

TOMAN, WILLIAM, (m) Devel. Engr., Aerophysics Dept., Goodyear 
Aircraft Corp., Massillon Rd., Akron, O. Home: 1746 4th St., 
Cuyahoga Falls, O. 

TOMAZIC, WILLIAM A., (m) Aero. Rocket Powerplant Res. Eng., Lewis 
Flight Prop. Lab. NACA, 21000 Brookpark, Cleveland 35, O. 
Home: 4607 W. 156, Cleveland 35, O. (LR, PC) 

TOMBAUGH, CLYDE W., (m) Astronomer, Physical Science Lab., New 
Mexico College A & M, State College, N. Mex. Home: 636 S. 
Alameda, Las Cruces, N. Mex. (IG, SP) 

TOMEI, RICHARD L., (m) Sect. Staff Engr., Missile Div., Chrysler 
Corp., 16 Mile & Van Dyke, Detroit, Mich. Home: 3826 Nor- 
mandy, Royal Oak, Mich. (SR, SP) 

TOMLINSON, LEE H., (m) Combust. Engr., General Electric Co., Bidg. 
37, Rm. 615, Schenectady, N. Y. Home: Gordon Rd., RD 3, 
Schenectady, N. Y. 

TOMLINSON, LLOYD E., (m) Dir. of Engrng., Com-Air Products, 1201 
Rio Vista, Los Angeles 23, Calif. Home: 5922 Penfield, Woodland 
Hills, Calif. (IG, LR) 

TOMPKINS, RUTLEDGE B., (m) Exec. Assist. Engrng., Missile Div., 
Chrysler Corp., P.O. Box 2628, Detroit 31, Mich. Home: 1001 
N. Adams, Birmingham, Mich. 

TOMPKINS, SHERMAN A., (m) Mgr., Nuclear Energy, Industrial Insu- 
lations Div., Johns-Manville Corp., 22 E. 40 St., New York 16, 
N. Y. Home: 22 E. 38 St., New York 16, N. Y. (LR, SR) 

TOMSON, ALFRED G., (.n) AFMDC Flight Test Dept., Lockheed Mis- 
sile Systems Div., Holloman AFB, N. Mex. Home: 1904 Mt. View, 
Alamogordo, N. Mex. (PC, SP) 

TOPORECK, EDWARD R., (m) Director, Field Operations, Cooke AFB, 
System Engrng. Div., Ramo Wooldridge, 5800 Arbor Vitae, Los 
Angeles, Calif. Home: P.O. Box 642, Santa Barbara, Calif. 

TOPPING, ROBERT L., (s) U. S. Naval Academy, Annapolis, Md. 
Home: Box 275, RD #1, Gibsonia, Pa. (IG, SR) 

TORBERT, DALE A., (s) Penn State University, University Park, Pa. 
Home: New Park, Pa. (IG, SP) 

TORDA, T. PAUL (m) Prof., Dept. of Mech. Engrng., Polytechnic 
Institute of Brooklyn, Brooklyn 1, N. Y. Home: 510 E. 85 St., 
New York 28, N. Y. (LR, PC) 

TORIGIAN, RICHARD M., (s) Res. Engr., Systems Control Section, 
Army Ballistic Missile Agency, Redstone Arsenal, Huntsville, Ala. 
Home: 8776 Dexter Bivd., Detroit 6, Mich. (LR, SR) 


TORMEY, JOHN F., Director of Res. & Engrng., Astrodyne, Inc., 
McGregor, Tex. Home: 5032 Meadow Wood, Waco, Tex. 

TORRESE, ALBERT A., (m) Mgr., Product Acceptance, Govt. and In- 
dustrial Div., Philco Corporation, 4700 Wissahickon Ave., Phila- 
delphia 44, Pa. Home: 827 Kerper St., Philadelphia 11, Pa. 
(IG, SP) 

TORSTRUP, FRED E., (m) Project Engr., Wright Aero. Div., Curtiss- 
Wright Corp., Wood Ridge, N. J. Home: 15 Gardner Rd., Ven- 
ville, N. J. (LR, RJ) 

TOTTEN, MARVIN 0O., (s) University of Hartford, Hartford, Conn. 
Home: 65 Cypress St., Bristol, Conn. 

TOUCHSTONE, FREDERICK F., (s) U. S. Naval Academy, Annapolis, 
Md. Home: 731—16th Ave., Prospect Park, Pa. 

TOWNEND, ROBERT S., (m) Proj. Engr., MOSD, General Electric <o., 
100 Plastics Ave., Pittsfield, Mass. Home: 38 Nancy Ave., F tts- 
field, Mass. 

TOWNHILL, ARTHUR, (m) Sr. Engrng. Spec., Rocketdyne, Div of 
North American Aviation, Inc., Canoga Ave., Canoga Park, Calif. 
Home: 739 Alma Real, Pacific Palisades, Calif. (LR) 

TOWNS, MIRABEAU C., JR., (m) Chief of Propulsion, Solar Airc raft 
Co., 2200 Pacific Highway ,San Diego, Calif. Home: 2930 Oven 
St., San Diego 6, Calif. (LR, SR) 

TOWNSEND, CLARY H., (s) Home: Grand Pre, Nova Scotia, Canada. 
(PC, SR) 

TOWNSEND, GEORGE P., JR., (m) Mgr. of Engrng., Sundstrand Tu: bo- 
Div. Sundstrand Machine Tool Co., 2480 W. 70th Ave., Denver, 
21, Colo. Home: 4097 Field Dr., Wheatridge, Colo. (IG, LR) 

TOWNSEND, JOHN W., JR., (m) Head, Rocket Sonde Br., Atmosphere 
& Astrophysics Div., Naval Research Laboratory, Washington 25, 
D. C. Home: 315 Cameron Rd., Alexandria, Va. (IG, LR) 

TOWNSEND, MICHAEL J., (s) California Institute of Technology, Fas- 
adena, Calif. Home: 14915 Otsego St., Sherman Oaks, Calif. 
(IG, LR) 

TOWNSEND, SAMUEL J. C., (m) Chief of Propulsion, Chance Vouzht 
Aircraft, Inc., P.O. Box 5907, Dallas 22, Tex. Home: 4417 Mc- 
Farlin Bivd., Dallas, Tex. 

TOWNSEND, THOMAS H., JR., (m) Aerodynamics Engr., Sr., Lock- 
heed Aircraft Corp., Marietta, Ga. Home: 3377 Mathieson Dr. 
N.E., Atlanta 5, Ga. (PC, SP) 

TOWNSEND, WAYNE LOWELL, (s) University of Michigan, Ann Arbor, 
Mich. Home: 27421 Shagbark Dr., Royal Oak, Mich. 

TRABUE, CURTIS C., (s) USAF 7th ADS, APO 677, New York, N. Y. 
Home: Box 535, Tuskegee Institute, Ala. (LR, SR) 

TRACY, GORDON, (s) University of Hartford, Hartford, Conn. Home: 
125 Westtook Rd., Wethersfield, Conn. 

TRAINA, JOSEPH V., (s) Polytechnic Institute of Brooklyn, Brooklyn, 
N. Y¥. Home: 134-40 230 St., Laurelton 13, N. Y. (IG, SP) 

TRAPP, RAYMOND A., (m) Sr. Sales Engr., Bendix Products Div., 
Bendix Aviation Corp., 401 N. Bendix Dr., So. Bend, Ind. Home: 
1657 E. Altgeld, So. Bend, Ind. (LR, SR) 

TRASKO, EDWARD H., (m) Aeronautical Engr., Structural, Flight 
Enterprises, Inc., Bradley Field, Windsor Locks, Conn. Home: 
49 Bretton Rd., West Hartford 7, Conn. (SP) 

TRATHMAN, LYLE R., (s) Marquette University, Milwaukee, Wisc. 
Home: 421 A No. 31st St., Milwaukee, Wisc. 

TRAVERS, EDWIN, S., (m) Engr., Propulsion Systems Analysis, North- 
rop Aircraft, Inc., Hawthorne Div., Hawthorne, Calif. Home: 
8312 McConnell Ave., Los Angeles 45, Calif. (LR, SR) 

TRAVIS, ROBERT D., (a) Supvr. Eng. Records Sect., Missile Opera- 
tions, Chrysler Corp., P.O. Box 2628, Detroit 31, Mich. Home: 
2120 Old Lane, Pontiac, Mich. 

TRAYLOR, JOHN E., (m) Sr. Res. Engr., Components, Engrng., Rock- 
etdyne, Div. of North American Aviation Inc., 6633 Canoga Ave., 
Canoga Park, Calif. Home: 6444 Glade Ave., Canoga Park, Calif. 
(LR, SP) 

TRAYNOR, BERNARD V., JR., (m) Mgr., Rocket Engine Section Pro- 
gramming, FPLD, General Electric Co., Evendale 15, O. Home: 
8629 Empire Court, Cincinnati 31, O. (LR, SR) 

TREADWELL, KENNETH M., (m) Sr. Engr., Reactor Section, Advanced 
Development Group, Westinghouse Electric Corp., Bettis Atomic 
Power Div., Box 1468, Pittsburgh 30, Pa. Homeff 4613 Clubvue 
Bivd., Pittsburgh 36, Pa. (SR, SP) 

TREAT, STEPHEN P., (m) Res. Engr., Rocketdyne, Div. of North 
American Aviation, Inc., 6633 Canoga Ave., Canoga Park, Calif. 
Home: 7401 Lasaine Ave., Van Nuys, Calif. (LR, PC) 

TREFNY, RICHARD B., (m) Director, Aero. Engrng. Dept., Park College 
of Aeronautical Technology, East St. Louis, Ill. Home: 927 Drum- 
mond Dr., Ferguson 21, Mo. (IG, SP) 

TREIBER, KENNETH L., (m) Hydraulic Consultant, Engineer Research 
and Development Laboratories, Fort Belvoir, Va. Home: 1006 
Duke Dr., Alexandria, Va. (LR, SP) 

TRELIN, IRVING, (s) Academy of Aeronautics, LaGuardia Airport, 
Flushing, N. Y. Home: 2315 Cropsey Ave., Brooklyn 14, N. Y. 

TREW, ROBERT O., (a) Des. Engr., Liquid Rocket Plant, Aerojet- 
General Corp., P.O. Box 1168, Sacramento, Calif. Home: 5932 
Mendocino Blvd., Sacramento, Calif. 

TRIBBETT, LT. COL. LOUIS W., (m) USAF, A F Missile Devel. Cente’, 
Holloman AFB, N. Mex. Home: 1707 Alamo Ave., Alamogordo, 
N. Mex. (SR) 
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TRIBBLE, LLOYD B., (m) Engrng. Specialist, A F Missiles Dept., 
Aerophysics Development Corp., Sub. of Curtiss-Wright Corp., 
P.O. Box 689, Santa Barbara, Calif. Home: 68 Cardinal Ave., 
Goleta, Calif. (HF, SP) 

TRICH, HENRY C., (m) Western Gravity Casting Company, 10,000 Ex- 
position Bivd., Los Angeles 64, Calif. Home: 6338 West 77th 
St., Los Angeles 45, Calif. 

TRIMP!, ALLAN W., (m) V. P., Res. & Dev., A.C.A.T., Box 153, Haw- 
thorne, Calif. Home: 3247 Sepulveda Bivd., Los Angeles, Calif. 

TRIPPE, JUAN T., (m) Pres., Pan American World Airways, Inc., 135 
E. 42nd St., New York 17, N. Y. 

TRISLER, CAPT. WILLIAM F., (s) U. S. Marine Corps, U. S. Naval 
Postgraduate School, Monterey, Calif. Home: 916 Portola Dr., 
Monterey, Calif. (PC, SP) 

TROMBLEY, EUGENE F., (m) Applied Mathematics Engr., General 
Electric Co., Evendale 15, O. Home: 4006 Taylor Ave., Evendale 
15, O. 

TRUAX, CAPT. ROBERT C., (m) USN, ARPA, Defense Dept., Pentagon, 
\vashington, D. C. Home: 2924 N. Oxford St., Arlington, Va. 
(LR, SP) 

TRUDEAU, LT. GEN. ARTHUR G., (m) Chief of Res. and Devel., U. S. 
uwmy, The Pentagon, Washington 25, D. C. Home: Quarters 12-A, 
rort Myer, Va. 

TRUPELLES, JOHN PAUL, (s) Home: 19 Mayfield St., Boston 32, 
Mass. (SR, SP) 

TRUEBLOOD, JOSEPH R., (m) Tech. Dir., Strategic Systems Div., 
Headquarters, ARDC, Andrews AFB, Washington 25, D. C. Home: 
2252 Cathedral Ave., Washington 8, D. C. (HF, SP) 

TRUCSDELL, WILLIAM M., (s) U. S. Naval Academy, Annapolis, Md. 
Home: 3746 Paula St., Key West, Fla. 

TRUJILLO, TED G., (s) University of New Mexico, 
N. Mex. Home: Box 1364, Taos, N. Mex. 

TRU_Y, RICHARD H., (m) Engr., Preliminary Design Dept., Pilotless 
Aircraft Div., Boeing Airplane Company, Seattle, Wash. Home: 
Box 5, Bothell, Wash. 

TRUSH, IRENA D., (s) Wayne State University, Detroit, Mich. Home: 
1997 Dearing, Detroit 12, Mich. 

TRYCE, RICHARD S., (m) Stanford University, Calif. Home: 723 Fre- 
mont St., Menlo Park, Calif. (IG, SP) 

TRYK, DONALD E., (m) Res. Engr. “A’’, Lockheed Missile Systems 
Div., Sunnyvale, Calif. Home: 2400 Alvin St., Mountain View, 
Calif. (LR, PC) 

TSACOYEANES, JAMES C., (s) Boston University, Boston, 
Home: 181 Boylston St., Watertown 72, Mass. (RJ, SP) 

TSAO, GILBERT C., (s) University of Washington, Seattle, 
Home: 7764 Ravenna Ave., Seattle 15, Wash. (IG, RJ) 

TSCHINKEL, JOHANN G., (m) Special Assist to V. P., High Energy 
Fuels Div., Olin Mathieson Chemical Corp., Winchester Ave., 
New Haven, Conn. Home: 94 Brown St., Hamden, Conn. (LR, 
PC, RJ) 

TSUCALAS, JOHN C., (s) Polytechnic Institute of Brooklyn, Brooklyn, 
N. Y. Home: 162-23 96 St., Howard Beach 14, N. Y. (IG, SP) 
TUBELL, WALLACE J., (a) Mgr., Instrumentation, Missile Test Proj., 
Radio Corporation of America, RCA, c/o PAA, Mayaguez, P.R., 

Patrick AFB, Fla. Home: 2056 Myra St., Jacksonville, Fla. 

TUCHMAN, MICHAEL P., (s) New York State Univ., Oyster Bay, N. Y. 
Home: 7312-35 Ave., Jackson Heights 72, N. Y. (SP) 

TUCKER, G. PAYTON, (m) Devel. Engr., Test and Field Service, Spe- 
cial Projects, Aerojet-General Corp., Nimbus, Calif. Home: 1512 
N St., Sacramento 14, Calif. (LR, PC) 

TUCKER, HUBERT LEE, JR., (s) Project Engr., Airborne Proj. Dept., 
American Bosch Arma Corp., Roosevelt Field, Garden City, N. Y. 
Home: 24 Raynham Dr., Syosset, N. Y. (LR, SP) 

TUCKER, MAURICE, (m) Mgr., Aero & Thermodynamics Dept., Lock- 
heed Missile Systems Div., 3251 Hanover St., Palo Alto, Calif. 
Home: 20050 Winter Lane, Saratoga, Calif. (SP) 

TUERCK, WILLIAM, JR., (m) Sr. Engr., Air Armament Div., Sperry 
Gyroscope Co., Div. of Sperry-Rand Corp., Great Neck, N. Y. 
Home: 29 Marshall Ave., Floral Park, N. Y. (IG, SP) 

TUHY, IVAN E., (m) Rocket Propulsion Staff Engr., Flight Vehicle 
Dept., The Martin Company, Baltimore 3, Md. Home: 802 Sea- 
word Rd., Towson 4, Md. (LR, SR) 

TULIS, ALLEN J., (m) Assist. Chem. Engr., Armour Research Founda- 
tion, 10 W. 35 St., Chicago 16, Ill. Home: 2614 S. Austin Blvd., 
Cicero 50, Ill. (LR, PC) 

TULLOCK, GORDON, (m) Writer, 2854 Mulford Ave., Orlando, Fla. 

TUNISON, JAMES B., (m) Chief Test Conductor, Convair Astronautics 
Div. of General Dynamics Corp., Edwards AFB, Calif. Home: 
1414 W. Ivesbrook St., Lancaster, Calif. (LR, SR) 

TUNKEL, STEVEN J., (m) Assist. Proj. Engr., Chemistry Dept., Re- 
action Motors, Div., Thiokol Chemical Corp., Ford Rd., Denville, 
N. J. Home: 12 Frank Terrace, Whippany, N. J. (LR, PC) 

TUOMEY, JOHN, (a) Engrng. Adminis., Maxson Instruments Corp., 
47-37 Austel Place, Long Island City 1, N. Y. Home: 27 Borage 
Pl., Forest Hills 75, N. Y. (1G, HF) 

TUREK, CHARLES, (m) Unit Supvr., Materials Research, Rockets 
Div. Engrng. Dept., Bell Aircraft Corp., P.O. Box 1, Buffalo 5, 
N. Y. Home: 251 Northwood Dr., Kenmore 17, N. Y. (LR, SR) 
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TURETZKY, ARTHUR A., (m) Res. Engr., Mechanics Res. Dept., Ameri- 
can Machine & Foundry Co., 1104 S. Wabash, Chicago, Ill. 
Home: 4821 N. Avers, Chicago 25, Ill. (IG, SP) 

TURK, FRED G., (s) Fenn College, Cleveland, O. Home: 435 E. 272, 
Euclid 32, O. 

TURKELTAUB, JACK R., (m) Physicist, Samuel Feltman Ammunition 
Laboratory, Picatinny Arsenal, Dover, N. J. Home: 385 Bell Ct., 
Landing, N. J. (IG, SR) 

TURKOWITZ, NORMAN, (s) Polytechnic Institute of Brooklyn, Brook- 
lyn, N. Y. Home: 2 Hinckley Place, Brooklyn 18, N. Y. (HF, SP) 

TURNACLIFF, ROBERT D., (m) Member, Tech. Staff, Space Tech- 
nology Laboratories, Ramo-Wooldridge Corp., P.O. Box 45564, 
Airport Station, Los Angeles 25, Calif. Home: 1129 Granvia 
Altamira, Palos Verdes Estates, Calif. (LR, SP) 

TURNER, ALVIN F., (s) Instructor in the South East Signal School, 
Instructor Co. D, TSESS, Camp Gordon, Ga. Home: 3604 Terrace 
Lane, Granite City, Ill. 

TURNER, ARTHUR A., (m) Sales Mgr., Refractories Div., Carborun- 
dum Co., Perth Amboy, N. J. Home: 153 Lake Ave., Metuchen, 
N. J. (LR, PC) 

TURNER, ARTHUR D., (m) Supvr., Small Aircraft Eng. Dept., General 
Electric Co., 1000 Western Ave., Lynn, Mass. Home: 54 Goss 
Ave., Melrose 76, Mass. (IG, LR) 

TURNER, LCDR. BURR V., (m) Bureau of Aeronautic, USN, Washing- 
ton 25, D. C. Home: 2521 N. Utah St., Arlington 7, Va. 

TURNER, CHARLES F., (m) Mgr., Liquid Propellant Application Res., 
Aviation Div., Olin Mathieson Chemical Corp., Box 480, Niagara 
Falls, N. Y. Home: 36 Lawrence Rd., Mt. Carmel, Conn. (LR, PC) 

TURNER, JAMES R., (m) Res. Engr., Advanced Engrng. Dept., Inger- 
soll-Rand Co., Memorial Parkway, Phillipsburg, N. J. Home: RD 
1, Alpha, N. J. (LR, SR) 

TURNER, JOHN F., (a) Director of Engrng., Weber Aircraft Corp., 
2820 Ontario St., Burbank, Calif. Home: 17178 Donmetz St., 
Granada Hills, Calif. (PC, HF) 

TURNER, JOHN J., (m) Aero. Power Plants Res. Engr., U. S. Naval 
Ordnance Test Station, China Lake, Calif. Home: 104A Byrnes, 
China Lake, Calif. (PC, RJ) 

TURNER, KENNETH A., (m) Sr. Res. Engr., Rocketdyne, Div. of North 
American Aviation, Inc., Canoga Ave., Canoga Park, Calif. Home: 
4938 Caldercn Rd., Woodland Hills, Calif. 

TURNER, THOMAS R., (s) Georgia Institute of Technology, Atlanta, 
Ga. Home: 539 N.W. 50 St., Miami, Fla. (PC, SP) 

TURNER, WARREN P., (m) Asst. to V. P., High Energy Fuels Div., 
Olin Mathieson Chemical Corp., 460 Park Ave., New York 22, 
N. Y. Home: 70 Lookout Rd., Mountain Lakes, N. J. (LR, SR) 

TUTTLE, FORDYCE E., (m) Director, Res. and Devel., & Navy Ord- 
nance Div., Apparatus and Optical Div., Eastman Kodak Com- 
pany, 400 Plymouth Ave. N., Rochester 4, N. Y. Home: 250 Am- 
bassador Dr., Rochester 10, N. Y. (IG) 

TWEEDIE, THOMAS C., JR., (m) Res. Physicist, Philco Corp., C & 
Tioga St., Philadelphia 34, Pa. Home: 5025 Walnut St., Phila- 
dephia, Pa. (IG, SP) 

TWITTY, BRYCE LINTON, JR., 
Home: RR 2, Angola, Ind. 

TWYFORD, ROBERT H., (s) U. S. Army Ordnance, Redstone Arsenal, 
Huntsville, Ala. Home: 408 Franklin St., Huntsville, Ala. 

TYLER, LEW W., (s) Specification Engr., Arthur G. McKee & Co., 2300 
Chester Ave., Cleveland 20, O. Home: 3323 Walnut Ave., Long 
Beach 7, Calif. (IG, SP) 

TYLER, RALPH M., (a) Jr. Res. Engr., Rocketdyne Div., North Ameri- 
can Aviation Inc., 6633 Canoga Ave., Canoga Park, Calif. Home: 
22126 Viscanio Rd., Woodland Hills, Calif. (LR, PC) 

TYPALDOS, Z. A., (m) Res. Engr. and Res. Admin., Basic Res. Br., 
Western Regional Office, Office of Ordnance Res., Los Angeles 
Ordnance District, 55 S. Grand Ave., Pasadena, Calif. Home: 
16750 Lawnwood St., La Puente, Calif. (PC, SP) 

TYTULA, THOMAS P., (s) Engrng. Trainee, Des. Engrng. Br., Redstone 
Arsenal, Huntsville, Ala. Home: 116 Palisades Dr., Signal Mtn., 
Tenn. (SR, SP) 

TYZZER, CHARLES E., (m) Radio-Interference Reduction & Measure- 
ment Specialist, Weapons Guidance Lab., WADC, Wright-Patter- 
son AFB, O. Home: RR 2, Box 364C, Tipp City, O. (IG, SP) 

TZANTZOS, GEORGE J., (a) Assoc. Engr., Armour Research Founda- 
tion, 10 W. 35 St., Chicago, Ill. Home: 4865 N. Rockwell St., 
Chicago 25, Ill. (SR, SP) 


(s) Tri-State College, Angola, Ind. 


UDD, ROY E., (m) Mgr. of Mfg. Engrng., Rockets Div., Bell Aircraft 
Corp., P.O. Box 1, Buffalo 5, N. Y. Home: 32 Bellingham Dr., 
Buffalo 21, N. Y. (LR, SP) 

UEBERSCHAER, HUBERT J., (m) Res. Des. Staff Supvr., Rockets Div., 
Bell Aircraft Corp., Buffalo, N. Y. Home: 451 Walton Dr., Buffalo 
25, N. Y. (LR, SP) 

UGRO, JOSEF V., JR., (s) Drexel Institute of Technology, Philadel- 
phia, Pa. Home: 860 Huntington Turnpike, Bridgeport, Conn. 
UHL, EDWARD G., (f) V. P. and Gen. Mgr., The Martin Company, 
P.O. Box 5237, Orlando, Fla. Home: 153 Trismen Terr., Winter 

Park, Fla. 
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ULBRICH, ERWIN A., (m) Course Supvr., Tech. Training Div., Field 
Command, Armed Forces Special Weapons Proj., Sandia Base, 
Albuquerque, N. Mex. Home: 1313 Lester NE, Albuquerque, N. 
Mex. (IG, SP) 

ULLON, WILLIAM L., (m) Sr. Engr., Rocket Engine Stress Analysis, 
Rocketdyne, A Division of North American Aviation, Inc., 6633 
Canoga Ave., Canoga Park, Calif. Home: Gen. Del., Urbana, Ind. 

ULRICH, ROBERT A., (s) U. S. Naval Academy, Annapolis, Md. Home: 
Rte. 1, Horicon, Wis. (HF, SP) 

UMLAUF, RICHARD B., (m) Program Engr., Guided Missiles Range 
Div., Pan American World Airways, Inc., Patrick AFB, Fla. Home: 
128 Ocean Bivd., Eau Gallie, Fla. (IG, SR) 

UMSCHWEIS, FREDERICK J., (s) Newark College of Engineering, 
394 High St., Newark 2, N. J. Home: 231 Wainwright St., New- 
ark 12, N. J. (HF, SP) 

UNDERWOOD, H. BURT, (a) Sales, James C. Galloway Co., 6535 
Wilshire Bivd., Los Angeles 48, Calif. Home: 11228 Blix St., N. 
Hollywood, Calif. 

UNGAR, EDWARD W., (m) Res. Engr., Aeronautics and Thermody- 
namics Div., Battelle Memorial Institute, 505 King Ave., Colum- 
bus 1, O. Home: 350 W. 7th Ave., Columbus 1, O. (PC, SR) 

UNGER, ADOLF A., (s) Aerojet-General Corp., Azusa, Calif. Home: 
1208 E. Ada St., Glendora, Calif. 

UNGER, CHARLES M., (s) Home: 1040 Oakwood, Venice, Calif. (SP) 

UNTERBERG, WALTER, (m) Grp. Engr., Devel., Marquardt Aircraft 
Co., 16555 Saticoy St., Van Nuys, Calif. Home: 6500 Quartz 
Ave., Woodland Hills, Calif. (PC, RJ) 

UPDEGRAF, MERVIN J., (m) Supvr., Art Dept., Telefilm, Inc., 6039 
Hollywood Bivd., Hollywood 28, Calif. Home: 17040 Ostego St., 
Encino, Calif. (SP, 1G) 

UPPER, CHARLES E., (m) Sr. Engr. II, Reaction Motor Div., Thiokol 
Chemical Corp., Ford Rd., Denville, N. J. Home: P.O. Box 171, 
Mt. Arlington, N. J. (LR, SP) 

UPSON, JAMES D., (s) University of Florida, Gainesville, Fla. Home: 
Rt. 2, Box 402, Holly Hill, Fla. (IG, SP) 

UPTON, JAMES E., (a) Dev. Engr., Mechanical Div., General Mills, 
Inc., 2003 E. Hennepin, Minneapolis 18, Minn. Home: 2251 Ben- 
jamin St., NE, Minneapolis 18, Minn. (IG, SR) 

UPTON, RICHARD E., (a) Assist. Copy Dir., Kerker, Peterson, Hixon, 
Hayes, Inc., 2855 Park Ave., Minneapolis 7, Minn. Home: 6424 
Rolf Ave., Minneapolis 24, Minn. (HF, SP) 

URBACH, EVERETT J., (m) Assist. Sr. Engr., Systems Div., Aerojet 
General Corporation, Azusa, Calif. Home: 1831 So. Delford Ave., 
Duarte, Calif. (LR, SP) 

URBAN, JOHN A., (m) Chief, WS-315 (Thor) Test Branch, Air Force 
Ballistic Missile Division, 310 N. Malgren Ave., San Pedro, Calif. 
(SR, SP) 

URBANOVSKY, ERNEST J., (a) Instrumentation, Rocketdyne, A Div. 
of North American Aviation Inc., Santa Susana, Calif. Home: 
6949 Topanga Canyon, Canoga Park, Calif. (IG, SP) 

URBICK, WALLACE F., (s) Engr. Aide-Computer, Pilotless Aircraft 
Div., Boeing Airplane Co., 7755 East Marginal Way, Seattle, 
Wash. Home: 1015 N. 47th, Seattle 3, Wash. (PC, SP) 

URDANETA, IDLEMARO, (s) Indiana Technical College, 221 E. Wash- 
ington Blvd., Fort Wayne, Ind. Home: Caracas, Venezuela.(IG, SP) 

URENDA, ist LT. RUBEN S., (s) USAF. Home: 1921 S.W. 14 St., 
Oklahoma City 8, Okla. (LR, SP) 

URQUHART, THOMAS Ill, (s) Wayne State University, Detroit, Mich. 
Home: 860 Notre Dame, Grosse Pointe 30, Mich. (LR, SP) 
USELLER, JAMES W., (m) Aero. Res. Scientist, Propulsion Systems 
Div., Lewis Flight Propulsion Laboratory, NACA, 21000 Brookpark 
Rd., Cleveland 11, O. Home: 1221 Orchard Park Dr., Rocky River 

16, O. (PC, SP) 

USHER, WILLIAM E., (a) Pittsburg Steel Co., Allenport, Pa. Home: 
R.D. 1, Fayette City, Pa. (HF, SP) 

UTZ, EDWARD W., (m) Specialist, Rocket Engine Design, Rocket 
Engine Section, FPLD, AGT, General Electric Co., Evendale, O. 
Home: RR #3, Box 264-0, Middletown, O. (LR, SR) 


VACZULA, CHARLES, (m) Design Engr., Field Test Facility, Missile 
Systems Div., Lockheed Aircraft Corp., Holloman AFB, Holloman, 
N. Mex. Home: 1510 Lincoln Ave., Alamogordo, N. Mex. (PC, SP) 

VAGO, NANCY M., (s) University of Connecticut, Storrs, Conn. Home: 
48 Weber Ave., Bridgeport 10, Conn. (HF, SP) 

VAIL, GORDON T., JR., (s) Des. Engr., Kett Technical Center, P.O. 
Box 2021, Pompano Beach, Fla. Home: 3120 N.E. 12th Terr., 
Pompano Beach, Fla. (HF, SP) 

VALDES, ALFREDO E., (s) Georgia Institute of Technology, Box 622, 
Atlanta 13, Ga. (PC, SR) 

VALENTIN, RICHARD A., (s) Illinois Institute of Tech., Chicago, Ill. 
Home: 7302 S. Harvard Ave., Chicago 21, Ill. (LR, SP) 

VALENTINE, HAROLD H., (m) Aero. Res. Engr., Propulsion Systems 
Div., Lewis Flight Propulsion Laboratory, NACA, 21000 Brook- 
park Rd., Cleveland, O. Home: 3 Cork Tree Lane, Olmsted Falls, 
O. (SR, SP) 

VALENTINE, JOHN F., (m) Des. Engr., Systems Div., Aerojet-General 
Corp., 6352 Irwindale Ave., Azusa, Calif. Home: 2153 Kellogg 
Park Dr., Pomona, Calif. (LR, SP) 
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VALENTINELLI, BRUNO, (m) Chief, Flight Test Engr., Aerophysics 
Development Corp., Subsidiary Curtiss-Wright Corp., P.O. Box 
689, Santa Barbara, Calif. Home: 1045 La Visto Rd., Santa 
Barbara, Calif. (IG, SP) 

VALERIOTE, MICHAEL O., (m) Pres. Valeriote Electronics (Guelph) 
Ltd., P.O. Box 191, Guelph, Ont., Canada. Home: P.O. Box 191, 
Guelph, Ont., Canada. (IG, PC) 

VALVO, VINCENT J., (s) Sr. Mech. Tech., Infrared Advanced Design, 
Philco Corp., C & Tioga, Philadelphia, Pa. Home: 5237 Arbor St., 
Philadelphia 20, Pa. (IG, SP) 

VAN AKEN, RAY W., (m) Head, Fluid Dynamics Sect., U. S. Naval 
Ordnance Test Sta., Code 5032, China Lake, Calif. Home: 110 
F Richmond, China Lake, Calif. 

VANAMAN, ARTHUR W., (m) Consultant, Aerojet-General Corp., P.O. 
Box 1947, Sacramento, Calif. Home: 7416 Alexander Court, Fair 
Oaks, Calif. (LR, SR) 

VANCE, ARTHUR W., (m) Chief Engr., Astro Electronic Products iv., 
Radio Corp. of America, Princeton, N. J. Home: R. D. 1, Cran- 
bury, N. J. (IG, SP) 

VANCE, EDWARD M., (m) Mech. Engr., E. M. Vance and Company, 
415 S. Second Ave., Arcadia, Calif. 

VANCE, ROBERT W., (m) Chem. Engr., Space Tech. Labs., R: mo- 
Wooldridge Corp., 5740 Arbor Vitae St., Los Angeles 45, Calif. 
Home: 3 Rocking Horse Rd. West, Rolling Hills, Calif. (LR, PC) 

VAN CURA, LAWRENCE, JR., (s) University of Wisconsin, Madi .on, 
Wisc. Home: 4510 N. 23rd St., Milwaukee 9, Wisc. (IG, SP) 

VANDAYBURG, LT. COL. KENNETH D., (m) Headquarters, Air Force 
Missile Devel. Center, Holloman AFB, N. Mex. Home: 1810 \\ ira- 
cerros Ln., Alamogordo, N. Mex. 


VANDENKERCKHOVE, JEAN A., (a) Engr., Institut d’Aeronauti‘ue, 
Universite de Bruxelles, So. Av. F. D. Roosevelt, Bruxelles, 3el- 
gium. Home: 283 Ave. Louise, Bruxelles, Belgium. (PC, SR) 

VANDERBURGH, PAUL B., (m) Engr., Bendix Products Division, en- 
dix Aviation Corp., 401 Bendix Dr., South Bend 15, Ind. Horne: 
408 S. 27 St., South Bend 15, Ind. (LR, SR) 

VANDERHYDE, NORMAN J., (m) Chief, Chem. & Metall. Sect., Direc- 
torate of Captive Missile Test, AFFTC, Edwards AFB, Calif. 
Home: P.O. Box 371, Edwards, Calif. (LR, PC) 

VAN DER LEEDEN, HANS, (s) Western New England College, Spring- 
field, Mass. Home: 25 Kings Highway, Springfield, Mass. (LR, SP) 

VAN DERSARL, EDWARD F., (m) Pres., Rocky Mountain Research 
Inc., 1020 Yuma St., Denver 4, Colo. Home: 529 Corona, Deriver 
3, Colo. (LR, PC) 

VAN DER WAL, FRANKI L., (m) Member, Tech. Staff, Space Tech- 
nology Laboratories, Ramo-Wooldridge Corp., 5500 El Segundo 
Bivd., Los Angeles 45, Calif. Home: 8432 Rindge Ave., Playa del 
Rey, Calif. (HF, SP) 

VAN DE VERG, NATHANIEL, (m) Tech. Spec., Turbo Machinery Div., 
Aerojet-General Corp., P.O. Box 296, Azusa, Calif. Home: 86 E. 
Mira Monte, Sierra Madre, Calif. (LR, SP) 

VANDEVREDE, ROBERT G., (m) Sr. Proj. Engr., Atlantic Research 
Corporation, 901 N. Columbus St., Alexandria, Va. Home: 5304 
Blacksburg Rd., Springfield, Va. (SR, SP) 

VANEK, DENIS W., (s) Fenn College, Cleveland, O. Home: 4294 Persh- 
ing Ave., Cleveland, O. 

VAN EMON, CLAIR E., (m) Member Technical Staff, Titan Program 
Office, Ramo-Wooldridge Corp., 5740 Arbor Vitae St., Los An- 
geles 45, Calif. Home: 1308 Studebaker Rd., Long Beach 15, 
Calif. (LR, SR) 

VAN EVERY, KERMIT E., (m) Chief, Aerodynamics Sect., Douglas 
Aircraft Company, Inc., 827 Lapham St., El Segundo, Calif. 
Home: 5220 Valley Ridge Ave., Los Angeles 43, Calif. (PC, SP) 
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Mich. Home: 21449 Sunnyview, Mt. Clemens, Mich. 

WEAVER, ALAN, (s) Jet Engine Metalsmith Apprentice, Pratt & Whit- 
ney Aircraft, Div. of United Aircraft Corp., East Hartford, Conn. 
Home: 28 Gillett St., Hartford, Conn. (PC, SP) 

WEAVER, DONALD JR., (s) Tri-State College, Angola, Ind. Home: 1025 
Main St., Hellertown, Pa. 

WEAVER, H. HOLMES, (m) Sr. Proj. Engr., Sperry Utah Engineering 
Lab., Div. Sperry Rand Corp., 3016 Verdugo Rd., Glendale 8, 
Calif. (IG, HF) 

WEAVER, JOHN H., (a) V. P., Data Instruments Div., Telecomputing 
Corporation, 12838 Saticoy St., North Hollywood, Calif. Home: 
1041 E. Harvard Rd., Burbank, Calif. (1G) 

WEAVER, R. A., JR., (m) Pres., The Bettinger Corp., Waltham, Mass. 
Home: 185 Winter St., Weston, Mass. 

WEAVER, ROBERT C., (m) Des. Specialist, Tech. Staff, Traj. Meas. & 
Red. Control Grp., Convair-Astronautics, Div. of General Dyna- 
mics Corp., 5001 Kearney Villa Rd., San Diego, Calif. Home: 
7515 Cabrillo Ave., La Jolla, Calif. (IG, SP) 

WEBB, ALAN L., (m) Assoc. Engr., The Martin Company, Baltimore, 
Ma. Home: c/o Chas. France, 146 Defense Hwy., Annapolis, Md. 

WEBB, DONALD E., (m) Products Mgr., Mechanics Res. Dept., Ameri- 
can Machine & Foundry Co., 1104 So. Wabash Ave., Chicago 
5, !ll. Home: 5737 Mayville Dr., Dayton 32, O. (HF, SP) 


WEBB, FRANCIS H., JR., (m) Physicist, Cooper Development Corp., 
2626 Peak Rd., Monrovia, Calif. Home: 3454 Vosberg St., Pasa- 
dena, Calif. 

WEBB, HOWARD M., (m) Pres. and Gen. Mgr., American Aerophysics 
Corporation, 109 Sheldon, El Segundo, Calif. Home: 1025 Via 
Nogales, Palos Verdes Estates, Calif. (SR, SP) 

WEBB, JAMES E., (m) Sr. Proj. Engr., Industrial Engrng., Army 
Rocket & Guided Missile Agency, Redstone Arsenal, Ala. Home: 
9°7 Barbara Dr., Huntsville, Ala. 

WEBB, DR. PAUL, (m) Chief, Environment Sect., Aero. Medical Lab., 
WADC, Wright-Patterson AFB, O. Home: 521 Dayton St., Yellow 
Springs, O. (HF, SP) 

WEBB, WELLS A., (m) Chemist, Res. & Devel. Dept., Hexcel Prod- 
ucts, Inc., 2741 Ninth St., Berkeley 10, Calif. Home: 2733 Derby 
St., Berkeley 5, Calif. (PC, SR) 

WEBB, WILLIAM A., (m) Proj. Engr., Ordnance Dept., Aircraft Arma- 
ments, Inc., Cockeysville, Md. Home: 4227 Soth Ave., Baltimore 
6, Md. (LR, SP) 

WEBB, WILLIS L., (m) Chief, Atmospheric Propagation Branch, Mis- 
sile Geophysics Div., U.S.A. WSSA, WSPG, N. Mex. Home: 4929 
Blue Ridge Circle, El Paso, Tex. (IG, SR) 

WEBBER, WILLIAM T., (m) Sr. Engr., Res. Dept., Rocketdyne, a Div. 
of North American Aviation Inc., 6633 Canoga Ave., Canoga 
Park, Calif. Home: 16198 Sunset Bivd., Pacific Palisades, Calif. 
(LR, PC) 

WEBER, HELMUT E., (m) Thermodynamics Specialist, General Elec- 
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WHEATLEY, EUGENE A., JR., (m) Tech. Engr., Controls Component 
Des., General Electric Co., Bldg. 700, Cincinnati 15, O. Home: 

5746 Colerain Ave., Cincinnati 39, O. 

WHEATLEY, JOHN B., (m) Asst. Chief Engr., Advanced Des., Allison 
Div., General Motors Corp., Indianapolis, Ind. Home: 5019 Meri- 
dian St., Indianapolis 8, Ind. (RJ, SP) 

WHEATON, ELMER P., (m) Chief Missile Engr., Douglas Aircraft Co., 
Santa Monica, Calif. Home: 1745 Correa Way, Los Angeles 49, 
Calif. 

WHEATON, GEORGE S., (m) V. P., Defense Programs Dept., American 
Potash & Chemical Corp., 3030 West Sixth St., Los Angeles 54, 
Calif. Home: 535 Madeline Dr., Pasadena, Calif. (PC, SR) 

WHEE:ER, FRED A., (m) Ordnance Engr., Military Products, Norris- 
Tnermador Corporation, 5215 Boyle Ave., Los Angeles 58, Calif. 
Home: 3917 Victoria Ave., Los Angeles 8, Calif. 

WHEELER, JAMES W., (m) Director, Instrument Engrng., Aero. Equip. 
Div., Sperry Gyroscope Co., Div. of Sperry Rand Corp., Great 
Neck, N. Y. Home: 14 Highland Place, Sea Cliff, N. Y. (IG, SP) 

WHEELER, ROBERT W., (s) Pfc., U. S. Army, Chemical Center, Army 
Chemical Center, Md. Home: 2418 Orlando Dr., Pittsburgh, Pa. 

WHEELER, THOMAS, (m) Pres., The Hicks Corporation, 1671 Hyde 
Park Ave., Boston 36, Mass. Home: 185 South Main St., Sharon, 
Mass. (PC, SR) 

WHEELER, WILLIAM MORRIS, (a) Engr., MOSD, General Electric Co., 
3198 Chestnut St., Philadelphia 4, Pa. Home: 142 Cedar Hollow 
Rd., Paoli, Pa. (HF, SP) 

WHEELOCK, JULIAN A., (a) Pres., J. Wheelock Associates, 2 West 
46th St., New York 36, N. Y. Home: 18 Norman PI., Tenafly, N. J. 
(iG, SP) 

WHEILDON, WILLIAM M., JR., (m) Sr. Res. Engr., Res. & Devel., 
Norton Company, 1 New Bond, Worcester, Mass. Home: 84 
Gates, Framingham, Mass. (LR, SR) 

WHELEN, JOHN H., (a) Carl M. Loeb Rhoades & Co., 42 Wall St., 
New York, N. Y. Home: 227 E. 57th St., New York 22, N. Y. 
(HF, SP) 

WHETTER, LLOYD A., (m) Sr. Engr., Computer Dev. Dept., Bendix 
Research Labs., P.O. Box 5115, Detroit 35, Mich. Home: 28820 
Aranel Dr., Farmington, Mich. (IG, HF) 

WHINERY, ROBERT O., (m) Stress Engr., Frank Mayer Engineering 
Co., 6442 Santa Monica Blivd., Los Angeles 38, Calif. Home: 
4061 Euclid, San Diego 5, Calif. (LR, SP) 

WHIPPLE, FRED L., (f) Director, Smithsonian Astrophysical Observa- 
tory, 60 Garden St., Cambridge 38, Mass. Home: 12 Randolph 
St., Belmont 78, Mass. (IG, SP) 

WHIPPLE, G. GRAHAM, (m) Assist. Mgr., Azusa Operations, Aerojet- 
General Corp., 6325 N. Irwindale Ave., Azusa, Calif. Home: 1925 
Canyon Close Rd., Pasadena, Calif. (LR, SP) 

WHIPPO, HARRISON M., JR., (m) Res. Engr., Power Plant Staff, 
Pilotless Aircraft Div., Boeing Airplane Co., P.O. Box 3925, Se- 
attle 24, Wash. Home: 11248 28th Ave. S.W., Seattle 66, Wash. 
(PC, SP) 

WHITAKER, WILLIAM A., (m) Physicist, Special Weapons Center, 
USAF, Kirtland AFB, Albuquerque, N. Mex. Home: 420A Jefferson 
St., N. E., Albuquerque, N. Mex. (PC, SP) 

WHITBOURNE, RICHARD J., (s) Rochester Institute of Technology, 
Rochester, N. Y. Home: Rochester St., Lima, N. Y. 

WHITCOMB, RICHARD F., (m) Megr., Public Relations Department, 
Reaction Motors Div., Thiokol Chemical Corp., Denville, N. J. 
Home: 34 Clark St., Mine Hill, N. J. 

WHITE, CHARLES M., (s) Northrop Aeronautical Institute, 1155 W. 
Arbor Vitae, Inglewood, Calif. Home: 9412 Belford Ave., Los 
Angeles 45, Calif. (RJ, SR) 

WHITE, DONALD P., (m) V. P., Military Products, Norris Thermador 
Corporation, 5215 South Boyle Ave., Los Angeles 58, Calif. 
Home: 3015 E. California St., Pasadena, Calif. (LR, SR) 

WHITE, ELMER, (m) Engrng. Desr., ANP Dept., General Electric Co., 
Cincinnati, O. Home: 3862 Zinsle Ave., Cincinnati, O. (SP) 

WHITE, ERNEST L., JR., (a) Sales Engr., Microcast Div., Austenal, 
Inc., 224 E. 39th St., New York 16, N. Y. Home: 254 Bouton 
St. W., Springdale, Conn. (LR, SR) 

WHITE, GENE H., (m) Mgr., Corporate Marketing, Leach Corporation, 
18435 Susanna Rd., Compton, Calif. Home: 15814 Gault St., 
Van Nuys, Calif. (IG, HF) 

WHITE, GEORGE C., JR., (m) Chief Proj. Engr., Missiles, Fairchild 
Aircraft Div., Fairchild Engine & Airplane Corp., Hagerstown, 
Md. Home: 1728 Penna. Ave., Hagerstown, Md. (HF, SP) 

WHITE, HERBERT M., (m) Engrng. Specialist, Missile Div., North 
American Aviation, Inc., 12214 S. Lakewood Blvd., Downey, 
Calif. Home: 516 No. Morris Ave., W. Covina, Calif. (PC, SP) 


WHITE, HOWARD R., (s) Vanderbilt University, Nashville, Tenn. 
Home: 410 Lynwood Blivd., Nashville 5, Tenn. (SR, SP) 
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WHITE, COL. JOHN A., (m) Support Group (8706) U. S. Army, Rm. 
1B945, Pentagon, Washington 25, D. C. Home: 1723 N. Veitch 
St., Apt. 3, Arlington 1, Va. (IG, SP) 

WHITE, LEO D., (f) Mgr. Proving Ground, Aircraft Gas Turbine Div., 
General Electric Co., P.O. Box 338, Peebles, O. 

WHITE, NILES C., (m) Chief, Chem. Br., Materials Lab., RDL, OML, 
Redstone Arsenal, Huntsvile, Ala. Home: 1032 Bayfield Dr. S.E., 
Huntsville, Ala. (PC, SR) 

WHITE, PHILIP C., (m) Assist. Physicist, Physical Science Laboratory, 
New Mexico College of A & MA, State College, N. Mex. Home: 
1724 Princess Jeanne, Las Cruces, N. Mex. (IG, LR) 

WHITE, LT. RAYMOND E., JR., (s) Asst. Battalion Adjutant, 86th Engr. 
Battalion, Fort Dix, N. J. Home: 537 East Franklin St., Lanark, 
ill. (1G, SP) 

WHITE, RICHARD M., (m) Grp. Engr., The Martin Co., Denver, Colo. 
Home: 1870 Valley View Dr., Littleton, Colo. 

WHITE, ROBERT A., (s) Teaching Assist., Dept., Mech. Engrng., 
University of Illinois, Urbana, Ill. Home: 905 So. Wabash, 
Urbana, Ill. (LR, SP) 

WHITE, WALLACE J., (m) Power Plant Engr., Douglas Aircraft Co., 
Inc., 3000 Ocean Park Blvd., Santa Monica, Calif. Home: 109764 
Ashton Ave., Los Angeles 24, Calif. 

WHITE, WARREN ALAN, (m) Service Operations Specialist, SAE Dept., 
General Electric Co., 1000 Western Ave., W. Lynn 3, Mass. Home: 
29 Columbia Rd., Marblehead, Mass. (RJ, SP) 

WHITE, WILEY W., (a) Instrumentation Planning Engr., RCA Service 
Co., Inc., Patrick AFB, Fla. Home: 1004 Park Lane North AIA, 
Eau Gallie, Fla. 

WHITEHURST, DOUGLAS C., (m) Aero. Engr., Performance Group, 
Missile Performance, Convair, Div. of General Dynamics Corp., 
Fort Worth, Tex. Home: 3432 Brandon Lane, Fort Worth 16, Tex. 
(SR, SP) 

WHITESELL, JACK M., (m) Assist. to Director, Systems Division, Aero- 
jet-General Corp., Azusa, Calif. Home: 830 E. Foothill, Mo-- 
rovia, Calif. (LR, PC, SP) 

WHITFORD, EDWARD LEO, JR., (s) Tri-State College, Angola, Ind. 
Home: 135 Vaugh Ave., Warwick, R. I. 

WHITLEY, CHARLES M., (m) Washington Rep., Customer Relations 
Dept. 151, Aerojet-General Corp., 1625 Eye St., N. W., Washing- 
ton, D. C. Home: 926 Oakwood Dr., Falls Church, Va. (LR, SR) 

WHITLEY, ROBERT P., (m) Proj. Engr., U. S. Army Ordnance Corps, 
Redstone Arsenal, Huntsville, Ala. Home: RFD 2, Arab, Ala. (SR) 

WHITLOCK, DR. COLEMAN M., JR., (m) Head of Space and Radiation 
Medicine, Medical Sect., Convair-Astronautics, A Div. of General 
Dynamics Corp., P.O. Box 1128, San Diego 12, Calif. Home: 
2026 Balboa Ave., Del Mar, Calif. (HF, SP) 

WHITLOCK, MAURICE H., (m) Sr. Res. Engr., Engr. & Develop. Dept., 
Astrodyne, Inc., P.O. Box 548, McGregor, Tex. Home: 1626 N. 
32nd St., Waco, Tex. (PC, SR) 

WHITMAN, EDWARD A., (s) City College of New York, New York, 
N. Y. Home: 35 Crown St., Brooklyn 25, N. Y. (IG, SP) 

WHITMAN, GEORGE B., (s) Tech., Nike Project, Bell Telephone Lab- 
oratories, Inc., White Sands Proving Ground, N. Mex. Home: 
851 S. Melendres St., Las Cruces, N. Mex. (IG) 

WHITMORE, JOHN H., (m) Physicist and Sr. Devel. Engr., Res. and 
Devel., Link Aviation, Inc., Hillcrest, Binghamton, N. Y. Home: 
22 N. Morningside Dr., Binghamton, N. Y. (IG, SP) 

WHITNEY, BYRON L., (m) Engr., USAF, Titan Prog., The Martin Co., 
Denver, Colo. Home: 1160 So. Cook, Denver, Colo. 

WHITNEY, WILLIAM A., (a) Engrng. Officer, 65th Bombardment Sqn., 
Med., USAF, Box 205, 65th Bomb Sqdn., Davis-Monthan AFB, 
Ariz. Home: 633 North Euclid, Tucson, Ariz. (RJ, SR) 

WHITTEMORE, EDWARD R., (m) Chem. and Prop. Engr., Los Angeles 
Air Procurement Div., USAF Air Materiel Command, 1206 Maple 
Ave., Los Angeles, Calif. Home: 1109 College View Dr., Apt. 2, 
Monterey Park, Calif. (PC, SP) 

WHITTIER, TERRELL G., (a) Engrng. Assist., Instrumentation Engrng., 
Aerojet-General Corp., P.O. Box 1947, Sacramento, Calif. Home: 
5328 2nd Ave., Sacramento 17, Calif. (IG, SP) 

WHITTLE, EARL W., (s) Newark College of Engineering, 367 High St., 
Newark, N. J. Home: 23 Arlington Place, Kearny, N. J. 

WHITTLESEY, DAVID W., (m) Prin. Engr., Ground Support Equip., 
Liquid Rocket Plant, Aerojet-General Corp., P.O. Box 1947, Sacra- 
mento, Calif. Home: 4940 Minnesota Ave., Fair Oaks, Calif. 
(LR, HF) 

WIBEL, RONALD G., (s) Indiana Technical College, Fort Wayne, Ind. 
Home: RR 3, Peru, Ind. 

WIBERG, WALTER R., (m) Sr. Grp. Engr., Boeing Airplane Co., Box 
3707, Seattle, Wash. Home: 8811—38 Ave. S.W., Seattle, Wash. 

WICHMANN, HORST, (m) Test Engr., Rocketdyne, A Div. of North 
American Aviation, Inc., 6633 Canoga Ave., Canoga Park, Calif. 
Home: 9036 Cedros Ave., Van Nuys, Calif. 

WICHMANN, JAY E., (s) Marquette University, Milwaukee, Wisc. 
Home: 5764 W. Jackson Park Dr., Milwaukee 19, Wisc. (SR, SP) 

WICHSER, ROBERT F., (a) Chief Res. Engr., Airplane Div., Republic 
Aviation Corp., Farmingdale, N. Y. Home: 3574 Amherst Dr., 
Wantagh, N. Y. 
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ROBERT 0O., (m) Assist Program Director, Space 
Technology Laboratories, Ramo-Wooldridge Corp., P. O. Box 
45564, Airport Station, Los Angeles 45, Calif. Home: 18050 
Osborne St., Northridge, Calif. (SP) 

WIDAWSKY, ARTHUR, (m) Engr., Aerodynamics, Missile Devel. Div., 
North American Aviation, Inc., 12214 Lakewood Boulevard, 
Downey, Calif. Home: 502 So. Berendo St., Los Angeles 5, Calif. 
(PC, SP) 

WIE, SANG K., (m) University of Minnesota, Minneapolis 14, Minn. 
Home: 320-2 Chungky Dong, Seoul, Korea. (IG, SP) 

WIEBER, PAUL R., (a) Aero. Res. Scientist, Rocket Combustion Sect., 
NACA, 21000 Brookpark, Cleveland 11, O. Home: 19307 River- 
wood, Apt. #5, Rocky River 16, O. (PC, SP) 

WIEGAND, JAMES H., (m) Head, Interior Ballistics Res. Dept., Solid 
Rocket Plant, Aerojet-General Corp., Box 1168, Sacramento, Calif. 
Home: 4032 Las Pasas Way, Sacramento 25, Calif. (PC, SR) 

WIER, TRUMAN H., (a) Electrical Engr., Field Engrng. Dept., Farns- 
worth Electronics, Inc., Pontiac St., Fort Wayne, Ind. Home: 169 
Jackson, Titusville, Fla. (1G) 

WIERZBICKI, BERNARD J., (m) Sr. Fit. Test Engr., Field Test Engrng. 
Convair-Astronautics, A Div. of General Dynamics Corp., Kearny 
Mesa, San Diego, Calif. Home: 3660 Bascomb Pli., San Diego 
17, Calif. (1G, LR) 

WIGERS, ALLAN B., (m) Engr., Ground Support Equip., American 
Bosch Arma Corp., Roosevelt Field, Garden City, N. Y. Home: 
68 Terrehans Lane, Syosset, N. Y. (IG, SP) 

WIGGINS, ERNEST J., (m) Head, Chemistry Div., Saskatchewan Re- 
search Council, University of Saskatchewan, Saskatoon, Sask., 
Canada. Home: 1020 College Dr., Saskatoon, Sask, Canada. 
(PC, SP) 

WIGGINS, JOSEPH W., (m) Asst. Mgr., Redstone Div., Thiokol Chemi- 
cal Corp., Redstone Arsenal, Huntsville, Ala. Home: 4110 Hunt- 
ington Rd., Huntsville, Ala. (PC, SR) 

WILBUR, PAUL C., (m) Dir. of Res. Machinery Divs., & V. P., Food 
Machinery & Chemical Corp., Box 760, San Jose 6, Calif. Home: 
10445 Anderson Rd., San Jose, Calif. (LR, SP) 

WILCOX, DR. HOWARD A., (m) Assist. Tech. Director & Head, Re- 
search Dept., USNOTS, China Lake, Calif. Home: 512 Lexington, 
China Lake, Calif. 

WILCOX, KENNETH K., (m) Sr. Des. Engr., Flight Test Operations, 
AFMTC, Convair-Astronautics, Div. of General Dynamics Corp., 
AFMTC, Cape Canaveral, Fla. Home: 1112 Shorewood Dr., Or- 
lando, Fla. (LR, SP) 

WILCOX, THOMAS W., (a) Pres., Thomas Wilcox Associates, Inc., 1013 
Woodward Bidg., Washington 5, D. C. Home: 112 Wardour Dr., 
Annapolis, Md. (PC, SR) 

WILCZEK, DENNIS R., (s) University of Minnesota, Minneapolis, Minn. 
Home: Route #3, Perham, Minn. (HF, SP) 

WILDER, JOHN G., JR., (m) Sr. Proj. Engr., Prop. Dept., Ramo-Woold- 
ridge Corp., 5760 Arbor Vitae St., Los Angeles 45, Calif. Home: 
3720 Deervale Dr., Sherman Oaks, Calif. (LR, SR, SP) 


WILFORD, DAVID B., (m) Sr. Res. Engr., Combustion Dept., Rocket- 
dyne, A Div. of North American Aviation, Inc., 6663 Canoga Ave., 
Canoga Park, Calif. Home: 20509 Schoenborn St., Canoga Park, 
Calif. 

WILHITE, BRYCE, (m) Tech. Director, Utah Div., Thiokol Chemical 
Corporation, P.O. Box 524, Brigham City, Utah. Home: 179 No. 
8th East, Brigham City, Utah. (SR, SP) 

WILIMEK, FRED, (m) Contract Admin., Varian Associates, 611 Han- 
sen Way, Palo Alto, Calif. 

WILK, ANTHONY W., (m) Engr. A, Wright Aeronautical Div., Curtiss- 
Wright Corp., Woodridge, N. J. Home: 303 Westervelt Pl., Lodi, 
N. J. (SR, SP) 

WILKERSON, EMERY C., (m) Head, Burner Lab., Experiment Incor- 
porated, P.O. Box 1-T, Richmond 2, Va. Home: 5503 Forest Hill 
Ave., Richmond, Va. (PC, RJ) 

WILKES, BEN F., (m) Aero. Res. Administration, Aeronautics Div., 
Directorate Research & Development, Headquarters USAF, Wash- 
ington 25, D. C. Home: Rt. 3, Box 453, Annandale, Va. (PC, SP) 

WILKINS, RICHARD S., (m) Assist. Proj. Engr., S. D. Hicks & Son 
Company, Inc., 1671 Hyde Park Ave., Hyde Park, Mass. Home: 
11 Endicott St., Newton Highlands, Mass. 

WILKINSON, CLEVELAND D., (m) Field Engr. in Charge, Phoenix 
Div., Joe Davidson & Assoc., Phoenix, Ariz. Home: 623 E. 4th 
St., Scottsdale, Ariz. (IG, SP) 

WILKINSON, DONALD S., (m) Des. Engr., Rocketdyne, Div. of North 
American Aviation, Inc., 6633 Canoga Ave., Canoga Park, Calif. 
Home: 15501B Victory Bivd., Van Nuys, Calif. 

WILKINSON, ORVILLE L., (m) Sales Mgr., New Products, Hydro-Aire, 
nc., 3000 W. Winona Ave., Burbank, Calif. Home: 9439 Louise 
Ave., Northridge, Calif. 

WILL, FRANCIS A., (m) Test Engr., Rocketdyne, A Div. of North 
American Aviation Inc., Box 107, Boron, Calif. Home: 1222 N. 
Clybourn, Burbank, Calif. (LR, SR) 

WILLARD, HARRY L., (m) Assoc. Tech. Director, Union Carbide Devel- 
opment Co., Div. of Union Carbide Corp., 30 E. 42nd St., New 
York 17, N. Y. Home: 35 Florence Dr., Chappaqua, N. Y. 


WILLET, ROBERT M., JR., (m) Administrative Supvr., Space Flight 
Div., Bell Aircraft Corp., P.O. Box 1, Buffalo 5, N. Y. Home: 
153 Walton Dr., Snyder 26, N. Y. (SP) 

WILLETT, BERNARD M., (m) Member of the Technical Staff, Space 
Technology Laboratories, The Ramo-Wooldridge Corp., 5730 
Arbor Vitae St., Los Angeles 45, Calif. Home: 525 Prospect 
Bivd., Pasadena, Calif. 

WILLEY, NORMAN W., (m) Sr. Design Engr., Convair, A Division of 
General Dynamics Corp., San Diego, Calif. Home: 3130 Cirst 
Ave., San Diego 3, Calif. (LR, PC) 

WILLIAM, NOVELLI J. P., (a) Engrng. Tech., Product Quality, Ameri- 
can Bosch Arma Corp., Garden City, L. I., N. Y. Home: ©6-87 
Carrolton Ave., Wantagh, N. Y. (IG, SP) 

WILLIAMS, CHARLES W., (m) Br. Mgr., Mfg. Br., Missile Div., Corys- 
ler Corp., P.O. Box 2628, Detroit 31, Mich. Home: 1824 Pine, 
Birmingham, Mich. 

WILLIAMS, CLAYTON W., (m) Systems Engr., Rockets Div., Bel Air. 
craft Corp., P.O. Box 5, Buffalo 1, N. Y. Home: 62 Fairbanks 
Ave., Buffalo 23, N. Y. (SP) ° 

WILLIAMS, DANIEL E., (m) Devel. Engr., Aerojet-General Corp., Sac- 
ramento, Calif. Home: 1307 Arroyo Grande Dr., Sacrament: 25, 
Calif. 

WILLIAMS, DEAN H., JR., (m) Chief, North Range Br., Measuren ents 
Div., USAF, Holloman AFB, N. Mex. Home: 86B Dona Ana | oop, 
Holloman AFB, N. Mex. (IG, HF) 

WILLIAMS, DENNIS G., (s) Tri-State College, Angola, Ind. Home: 
914 Wayne St., St. Joseph, Mich. 

WILLIAMS, CAPT. DON J., (s) Ordnance Corps, U.S.A., 249 Sieetz 
St., W. Lafayette, Ind. (IG, SP) 

WILLIAMS, EDMUND B., (m) Dir. of Engrng., Cooper Develop:nent 
Corp., 2626 Speck Rd., Monrovia, Calif. Home: 274 St. Albans 
Ave., So. Pasadena, Calif. (SR, SP) 

WILLIAMS, EDWARD J., (s) Georgia Institute of Technology, Atl «nta, 
Ga. Home: 329 10th St., N. W., Atlanta 13, Ga. (SP) 

WILLIAMS, ERNEST W., (m) Tech. Engr., ANP Dept., General [lec- 
tric Co., Evendale, O. Home: 7373 Elizabeth St., Cincinnati 31, 
O. (LR, SP) 

WILLIAMS, FORMAN A,., (s) California Institute of Technology, Fasa- 
dena, Calif. Home: 3151 E. Colorado, Pasadena, Calif. (PC, SP) 

WILLIAMS, HARRY E., (m) Sr. Res. Engr., Jet Propulsion Laboratory, 
CIT, 4800 Oak Grove, Pasadena, Calif. Home: 615 W. Mendocino, 
Altadena, Calif. (PC, SP) 

WILLIAMS, HARRY LEE, (m) Math Analyst, Pratt & Whitney Co., 
Div. of United Aircraft Corp., United, Fla. Home: 64-B W Lake- 
view Ave., Riviera Beach, Fila. 

WILLIAMS, JAMES R., (s) Alabama Polytechnic Institute, Auburn, 
Ala. Home: 141 So. Gay St., Auburn, Ala. 

WILLIAMS, JAMES R., (s) Purdue University, Lafayette, Ind. Home: 
2231 Oakdale, Highland, Ind. (HF, SP) 

WILLIAMS, JOHN B., (s) University of California, Berkeley, Calif. 
Home: 2414 Blake St., Berkeley 4, Calif. (PC, SP) 

WILLIAMS, JOHN H., (s) Newark College of Engineering, Newark 2, 
N. J. Home: 30 W. Jack St., Keyport, N. J. (HF, SP) 

WILLIAMS, KENNETH E., (s) Alabama Polytechnic Institute, Auburn, 
Ala. Home: Iron City, Ga. 

WILLIAMS, KIRK, (m) Assist. Mngng. Engr., Missile Div., Chrysler 
Corp., P.O. Box 2628, Detroit 36, Mich. Home: 890 W. Holmes 
Ave., Huntsville, Ala. (IG, HF) 

WILLIAMS, LEWIS, (s) Wayne State University, Detroit 2, Mich. Home: 
1720 Sheridan, Detroit 14, Mich. (LR, SP) 

WILLIAMS, MARSHALL A., (a) Dir. of Marketing, Farnsworth Elec- 
tronics, Div. of International Tel. & Tel. Corp., Fort Wayne 1, 
Ind. Home: 140 Willow Brook Dr., Huntingdon Valley, Pa. (IG, SP) 

WILLIAMS, MARY M., (m) Chem. Engr., Res. Dept., Naval Ordnance 
Test Station, China Lake, Calif. Home: 50-B Rowe St., China 
Lake, Calif. (PC, SR) 

WILLIAMS, MAX L., (m) Assoc. Prof., Aeron., Guggenheim Aeronauti- 
cal Laboratory, California Institute of Technology, 1201 E. 
California St., Pasadena 4, Calif. Home: 409 Bonita Ave., Pasa- 
dena, Calif. (SR, SP) 

WILLIAMS, MORTON R., (a) Design Draftsman, Electronic Packaging, 
Convair-Astronautics, A Division of General Dynamics Corp. 
3302 Pacific Highway, San Diego, Calif. Home: 3276 Idlewild 
Way, San Diego 17, Calif. (PC, SP) 

WILLIAMS, PAUL E., (s) Alabama Polytechnic Institute, Auburn, Ala. 
Home: 137 Toomer St., Auburn, Ala. 

WILLIAMS, RICHARD C., (m) Equip. Des. Engr., Plans & Programs 
Div., The Martin Co., P.O. Box 179, Denver 1, Colo. Home 3561 
So. Grape St., Denver 22, Colo. (IG, SP) 

WILLIAMS, RICHARD D., (m) Res. Devel. Engr., Rocketdyne, A Div. 
of North American Aviation Inc., 6633 Canoga Ave., Canoga 
Park, Calif. Home: 159-13 Northeast Dr., Patrick AFB, Fla. 
(LR, RJ) 

WILLIAMS, RICHARD R., (s) Purdue University, West Lafayette, Ind. 
Home: 2420 W. 12th St., Anderson, Ind. (SP) 

WILLIAMS, ROBERT F., (m) Resident Engr., Missile & Surface Radar 
RCA, Borton Landing Rd., Moorestown, N. J. Home: Rt. 1, Box 
397A, Camarillo, Calif. (1G) . 
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WILLIAMS, ROBERT G., (s) New York University, Bronx, N. Y. Home: 
2215 Central Rd., Fort Lee, N. J. (LR, SP) 

WILLIAMS, ROBERT L., (m) Electronics Engr., Aerophysics Develop- 
ment Corp., Subsidiary of Curtiss-Wright Corp., Box 689, Santa 
Barbara, Calif. Home: 118 Vista Del Mar, Santa Barbara, Calif. 
(IG, SP) 

WILLIAMS, ROBERT M., (a) Douglas Aircraft Co., 3000 Ocean Park 
Bivd., Santa Monica, Calif. Home: 2527 Hitching Post Dr., Roll- 
ing Hills, Calif. 

WILLIAMS, SEARS, (m) Proj. Supvr., Support Equipment Dept., The 
Martin Co., Baltimore 3, Md. Home: 3309 Brendan Ave., Balti- 
more 13, Md. (LR, SP) 

WILLIAMS, W. W., (m) Mgr., New Products Engrng. Dept., National 
Water Lift Co., Div. of Cleveland Pneumatic Ind., 2220 Palmer 
Ave., Kalamazoo, Mich. Home: 3120 Fleetwood Dr., Kalamazoo, 
Mich. 

WILL!:AMSON, C. GLEN, (m) Mgmnt Assoc., Sherman Fairchild & 
Associates, Inc., 580 Midland Ave., Yonkers, N. Y. Home: 463 
Scarsdale Rd., Crestwood, Tuckahoe, N. Y. (IG, SP) 

WILL:AMSON, CHARLES A., (m) Maintenance Supvr., Engrng. Services 
Liv., Telecomputing Corp., P.O. Box 447, Holloman AFB, N. Mex. 
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Corp., Bldg. 160, Dept. 330, P.O. Box 296, Azusa, Calif. Home: 
521 E. 8th St., Azusa, Calif. 

ZEBROWSKI, WALTER S., (m) Operations Engr., Wind Tunnel Dept., 
Cornell Aeronautical Laboratory, 4455 Genesee St., Buffalo, N. Y. 
Home: 59 Lisbon Ave., Buffalo 14, N. Y. (RJ, SP) 

ZEERIP, THOMAS E., (m) Chief Engr., Ground Support Equip., Orlan- 
do Div., The Martin Co., Orlando, Fla. Home: 7145 Lake Dr., 
Orlando, Fla. (IG, SR) 
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ZEHETNER, HOWARD C., (m) Supvr., Rocketdyne, A Div. of North 
American Aviation, Inc., 6633 Canoga Ave., Canoga Park, Calif. 
Home: Malibu Lake Star Route, Agoura, Calif. (LR, PC) 

ZEHNER, PAUL D., (m) Engr., Automatic Flight & Fire Control Equip. 
Autonetics, A Div. of North American Aviation, Inc., Long Beach, 
Calif. Home: 5445 D Sorreator Dr., Long Beach, Calif. 

ZEIBERG, SEYMOUR L., (m) Lecturer, Mech. Engrng. Dept., City Col- 
lege of New York, New York 31, N. Y. Home: 1020 Boynton Ave., 
New York 72 ,N. Y. (LR, RJ) 

ZEIGLER, JULIUS P., (m) Chief, Fuze & Chemicals Engrng., Industrial 
Division, Ordnance Ammunition Command, Joliet, III. Home: 
1914 East Pine St., Kankakee, III. (PC, SR) 

ZEITLIN, ALEXANDER, (m) Pres., Engineering Supervision Company, 
120 West 42 St., New York 36, N. Y. Home: 18 Macy Ave., White 
Plains, N. Y. (SR) 

ZENGEL, CAPT. JOHN F. P., (m) Team 407, APO 328, San Francisco, 
Calif. (IG, SP) 

ZENICH, MARGRETT B., (m) Chief, Tech. Library, White Sands Prov- 
ing Ground, N. Mex. Home: 4940 Riley Court, El Paso, Tex. 
(IG, SP) 

ZEPF, RICHARD J., (m) Asst. Group Leader, Ground Test & Devel., 
Marquardt Aircraft Co., 16555 Saticoy Ave., Van Nuys, Calif. 
Home: 5851 Jumilla Ave., Woodland Hills, Calif. (RJ, SR) 

ZERBEY, JOHN F., Ill, (m) Mgr., Plant Engrng., Missile Div., Chrysler 
Corp., Box 2628, Detroit 31, Mich. Home: 1323 Stanley Blvd., 
Birmingham, Mich. (IG, SR) 

ZETTLE, EUGENE V., (m) Proj. Engr., Advanced Des., Curtiss-Wright 
Corp., Wood Ridge, N. J. Home: 133 Sibbald Dr., Park Ridge, 
N. J. 

ZIAS, ARTHUR ROY, (a) Engr. of Tests, Sales Dept., Parker-Kalon 
Div., General American Transportation, Clifton, N. J. Home: 
991 President St., Brooklyn, N. Y. (IG, SP) 

ZIDEK, PAUL D., (s) Fenn College, Cleveland 9, O. Home: 4207 W. 
56 St., Cleveland 9, O. (PC, SP) 

ZIEMER, RICHARD W., (s) Member of the Technical Staff, Physical 
Res. Lab., Ramo-Wooldridge Corporation, 5730 Arbor Vitae St., 
Los Angeles 45, Calif. Home: 2927 W. 132nd St., Gardena, Calif. 
(PC, SP) 

ZIEMER, ROBERT R., (m) Aero. Res. Scientist, NACA, 21000 Brook- 
park Rd., Cleveland, O. Home: 25687 Butternut Ridge Rd., North 
Olmstead, O. (LR, SP) 

ZIERING, SIGI, (m) Res. Staff Member, Research Div., Raytheon Mfg. 
Co., Waltham, Mass. Home: 48 Centre St., Natick, Mass. (SP) 

ZIGMOND, EDWARD J., (s) University of Hartford, Hartford, Conn. 
Home: RFD 1, Hyde Ave., Rockville, Conn. (IG, PC) 

ZIGRANG, DENIS J., (m) Sr. Res. Engr., Missile Development Dept., 
North American Aviation, Inc., Downey, Calif. Home: Gen. Del., 
Littleton, Colo. (PC, SR) 

ZIINO, JOHN, (a) Special Tester, System Engrng., AC Spark Plug Div., 
General Motors Corp., 1925 E. Kenilworth Pl., Milwaukee, Wis. 
Home: 726 W. Kettering St., Apt. 8, Lancaster, Calif. (IG, SP) 


ZIMMERMAN, GERALD H., (s) Tri-State College, Angola, Ind. Home: 
Silver Lake Court, Angola, Ind. 

ZIMMERMAN, JACK M., (m) Sr. Res. Engr., Rocketdyne, A Div. of 
North American Aviation, Inc., 6633 Canoga Ave., Canoga Park, 
Calif. Home: 5533 Shoup Ave., Woodland Hills, Calif. (IG, LR) 


ZIMMERMAN, PETER D., (s) Home: 7702 Pennsylvania Place, N.E., 
Albuquerque, N. Mex. (SR, SP) 

ZIMNEY, CHARLES M., (m) Chief Engr., Cooper Development Corp., 
2626 So. Peck Rd., Monrovia, Calif. Home: 985 Crestview Dr., 
Pasadena 8, Calif. (IG, SP) 

ZINK, ROBERT D., (s) University of California, Berkeley 4, Calif. 

Home: C-19, 2930 Colorado Ave., Santa Monica, Calif. 

ZIPKIN, MORRIS A., (m) Mgr., Advanced Prop. Systems, FPLD, Gen- 
eral Electric Co., Cincinnati, O. Home: 2196 Bluegrass Lane, 
Cincinnati 37, O. (RJ, SP) 

ZISCH, WILLIAM E., (m) V. P. and Gen. Mgr., Administration, Aero- 
jet-General Corp., 6352 North Irwindale Ave., Azusa, Calif. Home: 
2540 Deodar Circle, Pasadena, Calif. 

ZITO, FREDERICK A., (a) Assoc. Engr., Surface Armament Div., 
Sperry Gyroscope Co., Div. of Sperry Rand Corp., Great Neck, 
N. Y. Home: 2928 Morgan Ave., New York 69, N. Y. (HF, SP) 

ZMARZLY, FREDERICK E., (s) University of Buffalo, Buffalo 12, N. Y. 
Home: 94 Quincy St., Buffalo 12, N. Y. (RJ, SR) 

ZOEHRER, JOSEPH A., (m) Des. Engr., Chance Vought Aircraft Corp., 
Grand Prairie, Tex. Home: 1311 Cedar Hill Ave., Grand Prairie, 
Tex. 

ZOIKE, HELMUT G., (m) Chief Missile Engrng. Sect., Servomecha- 
nisms Inc., 12500 Anetron Blvd., Hawthorne, Calif. Home: 254 
Via Linda Vista, Redondo Beach, Calif. (IG, SP) 

ZOLA, JOHN C., (m) Director, John C. Zola Laboratories, 409 So. 
Raymond Ave., Alhambra, Calif. Home: 2662 S. 10th Ave., Ar- 
cadia, Calif. 

ZOLLINGER, CAPT. JOE E., (s) Asst. Chief, Pre Planning, Tactical 
Systems Div., Hq. ARDC, USAF, Andrews AFB, Washington 25, 
D. C. Home: 6205 Westchester Dr., Washington 22, D. C. (PC, SP) 


: 
‘s Inc., 
Center, 
Mich. 
ksburg, 
| 
Be 
sland 
6 
Vitro 
, Md. 


ZOPF, DAVID O., (m) Gr. Leader, Systems Devel., Electronic Dept., 
Aerophysics Development Corp., Sub. Curtiss-Wright Corp., P.O. 
Box 689, Santa Barbara, Calif. Home: 2800 Exeter Pl., Santa 
Barbara, Calif. (IG, SP) 

ZUBATY, MARTIN V., (s) Wayne State University, Detroit, Mich. Home: 
Winona 56, Highland Park 3, Mich. (IG) 


ZUBKO, LEONARD M., (m) Mgr., Combustion Sub-Operation, AGTD, 
FPLD, General Electric Co., Bldg. 300, Cincinnati 15, O. Home: 
183 Farragut, Cincinnati 18, O. (PC, SP) 

ZUCK, STUART H., (m) District Mgr., Sales, Consolidated Electro- 
dynamics Co., 1025 E. Green St., Pasadena 1, Calif. Home: 
1400 Coronet Ave., Pasadena 8, Calif. (IG) 


ZUCKERBERG, HARRY, (m) Scient. Res. Engr., Res., Structures, Con- 
trols, Republic Aviation Corp., Farmingdale, L. |., N. Y. Home: 
98-50 63rd Dr., Forest Hills 75, N. Y. 


ZUCKERMAN, IRVING, (m) Member Technical Staff, Space Tech- 
nology Laboratories, Ramo-Wooldridge Corp., 5760 Arbor Vitae 
St., Los Angeles 45, Calif. Home: 13124 So. Beverley Clien Bivd., 
Los Angeles 24, Calif. (SR, SP) 


ZUCROW, MAURICE J., (f) Prof. of Gas Turbines and Jet Propulsion, 
School of Mechanical Engineering, Purdue University, Lafayette, 
Ind. Home: 801 Carrolton Blvd., West Lafayette, Ind. (LR, SR) 

ZUKOSKI, EDWARD E., (m) Assist. Prof. of Jet Propulsion and Mech. 
Engrng., California Institute of Technology, Pasadena, Calif. 
Home: 1946 Pasadena Glen Rd., Pasadena, Calif. (LR, PC, 
RJ, SR) 

ZUNKER, GORDON K., (m) Proj. Engr., Weapons Guidance Labora- 
tory, WADC, Area B, Box 7189, WPAFB, O. Home: 59 Central 
Ave., Apt. 406, Dayton 6, O. (IG, SP) 

ZUTLER, GERALD M., (s) City College of New York, New York, N. Y. 
Home: 1480 Parkchester Rd., New York 62, N. Y. (HF, SP) 
ZWEMER, HOWARD A,., (m) Res. & Devel. Scientist, Staff of the Chief 
Scientist, Lockheed Missile Systems Division, Palo Alto, Calif. 

Home: 720 Spencer Court, Los Altos, Calif. (PC, SR) 

ZWICK, EUGENE B., (m) Prin. Scientist, Sundstrand Turbo, Div. ot 
Sundstrand Machine Tool Co., Pacoima, Calif. Home: 13049 
Muscatine, Pacoima, Calif. 

ZWICKY, FRITZ, (f) Prof. Astrophysics, Physics, Astronomy, Mathe- 
matics, California Institute of Technology, Pasadena 4, Calif. 
Home: 2065 Oakdale St., Pasadena 10, Calif. (LR, PC) 


ARS Meeting Schedule 


THIRTEENTH ANNUAL MEETING 


November 17-21, 1958 


New York, N. Y. 


SPRING CONFERENCE 


March 23-25, 1959 


Daytona Beach, Fla. 


NATIONAL TELEMETERING CONFERENCE 


May 25-27, 1959 


Denver, Colo. 


SEMI-ANNUAL MEETING 


June 8-11, 1959 


San Diego, Calif. 


ARS - NORTHWESTERN UNIVERSITY 
GAS DYNAMICS SYMPOSIUM 


August 24-26, 1959 


Evanston, Ill. 


FOURTEENTH ANNUAL MEETING 
Washington, D. C. 


November 16-20, 1959 


3 
ke 
‘De 
4 


BY-LAWS 


of the 


AMERICAN ROCKET SOCIETY 


INC. 


June 10, 1958 


500 FIFTH AVENUE 


NEW YORK 36, N.Y. 
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By-Laws 
of the 
American Rocket Society, Inc. 


ARTICLE I (Name) 


Section 1. The name of this Society 
shall be the American Rocket Society, 
and the American Interplanetary Society, 
Inc. 


ARTICLE II (Purpose and Objectives) 


Section 1. The purpose of the Society 
shall be to aid and encourage by all suit- 
able means the development and appli- 
cation of the principles of jet propulsion 
in devices such as liquid- and solid- 
propellant rocket and air-breathing en- 
gines, and in applications such as air- 
craft, guided missiles, and space vehicles; 
to foster the development of the sciences 
and engineering techniques relating 
thereto; and to create increasingly wide 
interest in these subjects to the end that 
all forms of jet propulsion shall be de- 
veloped expeditiously for the good of 
man. 

The Society shall carry out the above 
objectives by collecting and disseminat- 
ing pertinent information, by collaborat- 
ing with other organizations in any 
manner which will best aid in accom- 
plishing these objectives, and by such 
other activities as the Society, through 
its Board of Directors, may from time to 
time deem necessary or desirable. 


ARTICLE III (Membership) 


Section 1. The membership of the So- 
ciety shall comprise five classes, namely: 
(a) Fellow Members; (b) Members; (c) 
Associate Members; (d) Student Mem- 
bers; (e) Corporate Members. 

Section 2. Fellow Members may be 
elected yearly by the Board of Directors 
from a list of persons who have distin- 
guished themselves in the field of rocket 
or jet propulsion or who have contrib- 
uted outstanding service to the Society. 

Section 3. Members shall be engineers 
and scientists who are actively engaged 
in the development or application of 
rocket or jet propulsion, other persons 
who have been working on the develop- 
ment or application of rocket or jet pro- 
pulsion for at least four years and who 
hold or have held responsible positions 
in these fields, and such persons as may 
be deemed eligible for this class of mem- 
bership by the Board of Directors by 
virtue of their outstanding accomplish- 
ments in other fields and their unusual 
interest in the purposes of the Society. 

Section 4. Associate Members shall be 
persons, other than students, who are 
actively interested in the development or 
application of rocket or jet propulsion. 

Section 5. Student Members shall be 
persons not less than 17 years of age 
whose principal occupation is study at a 


recognized educational institution or 
who are serving as enlisted personnel in 
the Armed Forces of the United States, 
and who are interested in the develop- 
ment or application of rocket or jet pro- 
pulsion. 


Section 6. Corporate Members shall 
be educational, scientific, or industrial 
organizations who may choose this 
method of expressing their interest in 
the development or application of rocket 
or jet propulsion, and who are consid- 
ered acceptable by the Board of Directors. 
Each Corporate Member shall be entitled 
to five representatives with the rights 
and privileges of Members. 


Section 7. A person (or organization) 
having expressed his (or its) desire for 
membership shall become a member of 
the appropriate class upon satisfaction 
of the Membership Committee as to his 
(or its) eligibility, sincerity of purpose, 
and good reputation, upon payment of 
dues as required by these By-Laws and 
upon approval of his (or its) application 
by the Board of Directors. 


Section 8. Members of all classes shall 
be entitled to attend all business and 
other meetings of the Society except such 
meetings as may be designated in ad- 
vance as closed to all persons without 
military security clearance. In addition, 
all classes of members shall be entitled 
to avail themselves of the Society’s li- 
brary, to receive publications of the So- 
ciety, and to participate in other rights 
and privileges of the Society except as 
expressly provided herein. 


Section 9. Subject to the provisions 
of the By-Laws of the respective Sections 
to which they belong, members of all 
classes shall be entitled to vote on mat- 
ters related to the business of the re- 
spective Sections to which they belong. 
Voting on all business of the Society 
shall be restricted to Fellows and Mem- 
bers. There shall be no vote by proxy, but 
votes may be cast by mail subject to 
provisions made elsewhere in these By- 
Laws. 


Section 10. For conduct prejudicial to 
the objectives, reputation, or property of 
the Society, a member of any class may 
be censured, suspended, or expelled by a 
two-thirds vote of the Board of Directors 
after notice of the charges against him 
and of the time and place of the meet- 
ing at which they are to be presented, 
and an opportunity to be heard in his 
own defense. No person, having once 
been admitted in good faith as a member 
of the Society, shall be denied the right 
to continued membership of the same 
class except for the above reasons and 
through the above procedure. 


ARTICLE IV (Dues) 


Section 1. The dues of Fellows and 
Members shall be Fifteen Dollars per 
annum, payable in advance. Any Fellow 
or Member may become a Life Member 


by making a single payment in accord- 
ance with the following table: 


Age i Lump sum pay nent 
25-30 $450.00 
31-35 425.00 
36-40 400.00 
41-45 350.00 
46-50 300.00 
51-55 250.00 
56-60 200.00 
61 and over 150.00 


Section 2. The dues of Associate }{em- 
bers shall be Fifteen Dollars per an ium, 
payable in advance. 

Section 3. The dues of Student liem- 
bers shall be Five Dollars per an:.um, 
payable in advance. 

Section 4. The method of establisuing 
the annual dues of Corporate Menibers 
shall be decided by the Board of Direc- 
tors. 

Section 5. Each Section and Student 
Chapter shall submit its annual budget 
to the Board of Directors or its desig- 
nated officers on or before the thirty- 
first day of December in each year. The 
Board of Directors shall, after approving 
such budget (either as submitted or as 
revised by it), allocate to the Section a 
portion of the dues received by the So- 
ciety from the membership of such Sec- 
tion during the budget year, which por- 
tion shall be, for each class of member- 
ship, as determined by the Board of Di- 
rectors from time to time. 


ARTICLE V 


(Sections and Student Chapters) 

Section 1. The membership of each 
Section shall consist of all the members 
of the Society in all categories who live 
(or are employed) within the geograph- 
ical boundaries designated by the Board 
of Directors as defining the jurisdictional 
area of that Section. Each Section shall 
elect its own officers and adopt such 
rules of procedure as it may, subject to 
the approval of the Board of Directors, 
determine. The Board of Directors may 
from time to time direct the division of 
a Section into one or more new Sections, 
the consolidation of two or more Sec- 
tions, and such other changes in the 
territorial jurisdictional and membership 
of the Society as it shall deem advisable. 


Section 2. The membership of a Stu- 
dent Chapter shall include all members 
of the Society in all categories who are 
students, faculty members, or employees 
of a college, university, or other educa- 
tional institution designated by the 
Board as one in which a Student Chap- 
ter is appropriate. The Board of Direc- 
tors may from time to time direct the 
dissolving of any one Chapter and such 
other changes in Chapter composition, 
membership and jurisdiction as it shall 
deem advisable. 

Section 3. Each Section, or Student 
Chapter, shall submit its By-Laws to the 
Board of Directors for approval. Such 
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By-Laws shall contain a provision that 
they ere in all respects subject to, and 
that their members shall be governed by, 
the Certificate of Incorporation and the 
By-Laws of the Society. Upon approval 
of its application and completion of its 
organization, the Section or Student 
Chap'cr shall receive a Charter from the 
National Office. By-Laws of Sections 
and S:udent Chapters, and amendments 
there'o, shall at all times be on file at 
the National Office. Student Chapters 
must show to the Board of Directors 
from time to time evidence of faculty 
coope:ation or sponsorship in order to 
assur» continuity of purpose and activi- 
ties, .nd conformity with the rules and 
regui:tions governing student activities. 

Section 4. The Sections or Student 
Chap'ers shall concern themselves with 
furthering within their respective locali- 
ties “~he purposes and program of the 
Society as set forth in these By-Laws and 
from time to time by the Board of Di- 
rectors and by the Society. 

Section 5. Each Section and Student 
Chapter shall adopt as its name (insert 
name of city, state or other locality) Sec- 
tion (or Student Chapter), American 
Rocket Society, Inc. 

Section 6. Each Section shall be re- 
sponsible for its own acts, contracts, 
debts and other obligations and under- 
takings unless the Society, by duly con- 
stituted action of its Board of Directors, 
agrees to undertake or assume responsi- 
bility therefor prior to the time the 
action is taken or the obligation is in- 
curred. Each Section may open and main- 
tain a bank account in a reliable bank- 
ing or other financial institution for the 
convenient disbursement of expenses in- 
cident to its organizational purposes and 
functions, and may employ, discharge 
and compensate from its own funds, such 
personnel, but only such personnel as 
are required for proper maintenance of 
its organization and the performance of 
its functions in accordance with its own 
Charter and By-Laws and those of the 
Society. In no event, however, shall any 
Section incur any indebtedness, enter 
into any contract or understanding, 
assume any obligation, or make any ex- 
penditures, the effect of which would be 
to create, at any time, a Section obliga- 
tion the total amount of which exceeds 
unobligated funds on hand by $300.00. 


Section 7. Neither the Society nor any 
Section, or the Directors thereof, shall be 
liable or otherwise responsible for the 
actions of, or obligations incurred by, 
any individual member or group of mem- 
bers of the Society, except insofar as 
Such actions or obligations are the re- 
Sponsibility of the Society or the Section 
= their respective Charters and By- 

ws 


ARTICLE VI (Meetings) 


Section 1. Annual meetings of the So- 
ciety shall be held in November or De- 
cember of each year, at a time and place 


to be determined by the Board of Di- 
rectors. 

Section 2. Special meetings of the So- 
ciety may be called by the President or 
any three of the Directors. 


Section 3. Notice of all business meet- 
ings of the Society shall be made by mail 
at least thirty days in advance in the 
case of the annual meeting and fifteen 
days in advance in the case of special 
meetings. 

Section 4(a). The Executive Secretary 
shall cause ballots for the election of the 
President, Vice-President, and Directors 
at each annual meeting of the Society 
and for voting upon such propositions 
as shall be submitted to any meeting of 
the Society for its decision to be pre- 
pared and mailed (or delivered person- 
ally) to every Fellow and Member not 
less than thirty days prior to the date of 
such meeting. 


Section (4b). Votes cast by mail at 
any meeting shall be addressed to the 
Executive Secretary at his official ad- 
dress as stated on the ballots. Only such 
votes as are delivered prior to the stated 
time of the meeting shall be received 
and counted; provided, however, that 
Members whose votes shall not have been 
cast by mail may vote in person at the 
meeting. 


Section 4(c). All votes duly received 
by mail, together with those cast by Fel- 
lows and Members attending in person, 
shall be counted by tellers appointed by 
the President. The results shall be made 
known to those present, and may, at the 
discretion of the President, be printed 
in the Society publications or otherwise 
conveyed to members absent from the 
meeting. 

Section 4(d). Any proposition upon 
which the Board of Directors votes to 
obtain the consent, approval, or ratifica- 
tion of the Fellows and Members, apart 
from a meeting of the Society, may be 
presented to and acted upon by the Fel- 
lows and Members in accordance with 
the following procedure: 


The Executive Secretary shall prepare 
and mail to each Fellow and Member a 
ballot setting forth in full the matter to 
be presented, the action, if any, taken by 
the Board of Directors thereon, and a 
limiting date, not less than twenty days 
and not more than sixty days subsequent 
to the date when such ballot is mailed, 
on or prior to which the ballots must be 
returned. Only such ballots as are duly 
executed by the Fellows and Members 
and received by the Executive Secretary 
prior to the limiting date shall be 
counted by tellers appointed by the 
President prior to the limiting date and 
the results shall be made known in a 
Society publication or by written notice 
to the members. 


Section 5. At any business meeting of 
the Society twenty or more Fellows and 
Members shall constitute a quorum for 
all purposes, except as otherwise pro- 


vided by law. The act of a majority. of 
the Fellows and Members present or 
voting by mail at any meeting at which 
a quorum is present shall be the act of 
the full membership except as may be 
oherwise specifically provided by statute 
or by these By-Laws. Whether or not 
there is a quorum at a meeting, the 
meeting may be adjourned from time to 
time by a vote of a majority of Fellows 
and Members present without notice 
other than by announcement at the 
meeting. At any adjourned meeting at 
which a quorum shall be present, any 
business may be transacted which might 
have been transacted at the meeting as 
originally notified. 


Section 6. At all annual meetings of 
the Society, the order of business shall 
be as follows: 

Roll Call 
Reading of Minutes of Previous 

Meeting 
Report of President 
Report of the Board of Directors 
Report of Treasurer 
Other Reports 
Election of President, Vice- 

President, and Directors ~ 
Unfinished Business 
New Business 


r 


The foregoing order of business shall, 
insofar as practicable, be followed at all 
special meetings of the Society. 


Section 7. Robert’s “Rules of Order, 
Revised” shall govern the procedure at 
all meetings. Unless otherwise provided 
by statute or by these By-Laws, all elec- 
tions and all questions shall be decided 
by a majority of the votes cast. 


ARTICLE VII (Board of Directors) 


Section 1. The governing body of the 
Society shall be a Board consisting of 
the President, the Vice-President, and 
nine Directors who shall be elected from 
the Fellows and Members at the annual 
meetings of the Society, as hereinafter 
provided. The Executive Secretary, Sec- 
retary, Treasurer, and the Director of 
Publications of the American Rocket So- 
ciety if not elected Directors, shall be 
ex officio members of the Board, and 
shall be entitled to attend all meetings 
and to take part in all discussions, but 
shall not be entitled to vote. 


Section 2. At the annual meeting, 
three new Directors shall be elected each 
year to serve for three years or until 
their successors are elected and quali- 
fied. At each such election, the three 
candidates receiving the highest number 
of votes shall be deemed elected. 


Section 3. No Director shall serve for 
more than two consecutive terms. 


Section 4. The President will norm- 
ally act as Chairman of the Board of 
Directors. However, at the first meeting 
of the Board after the annual meeting 
of the Society, the President may de- 
clare himself unable to assume the 
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Chairmanship of the Board, in which 
case the Board of Directors shall elect 
another of its members to be Chairman. 
Any member of the Board, including the 
Vice-President, shall be eligible to hold 
this position. In the absence of the 
regular Chairman at any meeting of the 
Board, the Directors shall designate a 
temporary Chairman to preside at the 
meeting. 


Section 5. The first meeting of the 
Board of Directors shall be held as soon 
as is feasible after the conclusion of the 
election of new directors. Other meetings 
shall be held at reasonable intervals 
and, in any case, not fewer than four 
times each year. The President or Chair- 
man of the Board shall submit an 
agenda in advance of the meeting dates 
so that each Director may become ac- 
quainted with the business at hand. The 
dates of the Board meetings shall be 
established at least thirty days in ad- 
vance in order that the Directors may 
make their plans to attend. 


Section 6. Five or more elected mem- 
bers of the Board shall constitute a 
quorum. 


Section 7. In case of a vacancy in the 
Board of Directors, by death, resignation, 
or removal, the remaining members of 
the Board shall elect a Fellow or Mem- 
ber of the Society to fill the vacancy for 
the unexpired term. 


Section 8. The Board of Directors 
shall cause minutes to be kept of their 
meetings and of all actions taken by 
them by which the Society may be 
bound or which involve expenditures of 
the funds of the Society. Such minutes 
shall be kept by the Secretary and it 
shall be the privilege of any Member in 
good standing to inspect the same at any 
reasonable time. 


Section 9. The fiscal year of the So- 
ciety shall end on the thirty-first day of 
December of each year. The Board of Di- 
rectors shall cause to be made and cer- 
tified a report of the receipts and dis- 
bursements of the Society for the past 
fiscal year and an estimate of the re- 
ceipts and disbursements of the current 
fiscal year, a true copy of which report 
and estimate shall be sent to each Sec- 
tion before the following annual meet- 
ing, or printed in a Society publication, 
together with the notices of such meet- 
ing. 

Section 10. For conduct prejudicial to 
the objects, activities, or property of the 
Society a Director may be removed from 
office by a two-thirds vote of those pres- 
ent at any annual or special meeting of 
the Society, after notice of the charge 
against him and of the time and place 
of the meeting at which they are to be 
presented, and an opportunity to be 
heard in his defense. 


Section 11. At all meetings of the 
Directors the order of business shall be 
as follows: 


Roll Call 
Reading of Minutes of Previous 

Meeting 
Report of Executive Secretary 
Report of Treasurer 
Report of Standing Committees 
Report of Special Committees 
Election of officers 
Reading of Communications 
Unfinished Business 
New Business 

Section 12. The Board of Directors, 
pursuant to Section 46 of the Member- 
ship Corporations Law of New York, shall 
present at each annual meeting a report, 
verified by the President and Treasurer, 
or by a majority of the Directors, show- 
ing the whole amount of real and per- 
sonal property owned by the Society, 
where located and where and how in- 
vested, the amount and nature of the 
property acquired during the year im- 
mediately preceding the date of the re- 
port, and the manner of acquisition; the 
amount applied, appropriated, or ex- 
pended during the year immediately pre- 
ceding such date and the purposes, 
objects, or persons to or for which such 
applications, appropriations, or expendi- 
tures have been made; which report 
shall be filed with the records of the 
Society and an abstract entered in the 
minutes of the proceedings of the an- 
nual meeting. 

Section 13. The Board of Directors 
may from time to time authorize the 
bestowal of any appropriate honors or 
recognition in the name of the American 
Rocket Society to any persons whom the 
Board may deem deserving. 

Section 14. The Board of Directors 
may at any time establish Divisions of 
the Society and prescribe the modus 
operandi of such Divisions. 

Section 15. The Directors shall not be 
liable, either jointly or severally, to the 
Society for any loss suffered by the So- 
ciety, as a result of action of its Board 
of Directors or otherwise, unless the loss 
is caused by fraudulent design, gross 
negligence or other wrongful acts which 
would subject them to liability imposed 
by law. The Directors, and each of them, 
shall be indemnified and saved harmless 
by the Society from any action, proceed- 
ing, claim or demand made against them 
as individuals, either jointly or severally, 
with respect to any debt or obligation of 
the Society, and the Society shall reim- 
burse any Director for all personal ex- 
penses actually and necessarily incurred 
in connection with the defense of any 
such action, proceeding, claim or demand, 
except that such Directors shall not be 
so indemnified or saved harmless in con- 
nection with any action, proceeding, 
claim or demand against the Society 
which was occasioned by the wrongful 
and unlawful conduct of the Director or 
Directors involved. 

ARTICLE VIII (Officers) 


Section 1. The officers of the Society 
shall consist of a President, a Vice-Presi- 
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dent, an Executive Secretary, a Secretary, 
a Treasurer, and such other officers as 
from time to time shall be appointed by 
the Board of Directors. 

Section 2. Every Fellow and Meinber 
in good standing shall be eligible for 
office. 

Section 3. The President and Vice- 
President shall be elected at each anual 
meeting. The remaining officers shail be 
appointed by the Board of Directors. 

Section 4. Every officer, except the 
Executive Secretary and Secretary, «hall 
serve for one year or until his succissor 
is elected and qualified. Every officer, 
except the President and Vice-Presicent, 
shall be subject to removal at any | me, 
with or without cause, by a two-thirds 
vote of the Board of Directors. No Presi- 
dent, having served a full term, shal! be 
eligible for re-election until at least one 
year after expiration of such term. 

Section 5. If there shall be a vacency 
in the office of President, the Vice- 
President shall exercise his duties wntil 
the next annual meeting of the Society. 
If there are vacancies in the offices of 
both President and Vice-President, the 
Board of Directors shall elect a new 
President to serve until the next annual 
meeting. A vacancy in any other office 
shall be filled by the Board of Directors. 


ARTICLE IX (Duties of Officers) 


Section 1. It shall be the duty of the 
President to preside at all principal func- 
tions of the Society, except meetings of 
the Board of Directors if the Chairman 
of the Board is other than the President; 
to represent the Society in dealings with 
outside agencies, and to transact busi- 
ness in behalf of the Society as directed 
by the Society or its board of Directors 
and in accordance with these By-Laws. 

Section 2. It shall be the duty of the 
Vice President to act in the place of the 
President in any case of his failure or 
inabilty to act; at the direction of the 
President to transact any business that 
would be in the power of the President 
to transact, and, in the case of death or 
disability of the President, for any rea- 
son, to serve out his term as President. 

Section 3. The Executive Secretary, 
in conjunction with and under the di- 
rection of the Chairman of the Board of 
Directors, shall supervise the execution 
of all Society activities, the establish- 
ment of new Sections, the promotion of 
membership, the business management 
of all Society publications, and enlist the 
support of industry, Government, educa- 
tion, the public and all other agencies 
in whatever manner is deemed appropri- 
ate by the Board of Directors. 

The Secretary, subject to the over-all 
supervision of the Executive Secretary, 
shall manage and administer all rou- 
tines, procedures, finances, and person- 
nel of the National Office, and record 
the proceedings of business meetings of 
the Society and of the Board of Directors. 
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tary shall be sworn to the faithful dis- 
charge of their duties and a record of 
the oath shall be made upon the records 
of the Society. 

The Executive Secretary and Secretary 
shall be appointed by the Board of Di- 
rectors and shall serve at the pleasure of 
the Board, provided that the Board in its 
discretion may contract for their services 
for a fixed period, during which they 
shall not be removed from office except 
for cause. They shall be paid such salary 
or other compensation for services as the 
Board of Directors, by a two-thirds vote, 
shall from time to time determine. 

Section 4. It shall be the duty of the 
Treasurer to collect all dues and assess- 
ments, to care for the funds of the So- 
ciety, to make all financial reports as 
required by these By-Laws and to make 
such expenditures as are authorized by 
the Board of Directors of the Society. If 
required by the Board of Directors, the 
Treasurer shall give surety bond for the 
faithful discharge of his duties, the cost 
of such bond to be paid by the Society. 


ARTICLE X (Nominating Committee) 


Section 1. The nominating Committee 
shall be composed of the immediate past 
national President and at least four 
other Members or Fellow Members who 
shall be appointed by the Nominating 
Committee Chairman and approved by 
the Board of Directors on the basis of 
their eminence in the field of rocket and 
jet propulsion and active participation 
in the affairs of the American Rocket 
Society. The Committee shall ask for 
nominees from the immediate past presi- 
dents or their alternates of all ARS Sec- 
tions which were chartered at the time 
of the previous year’s annual meeting. 
The final slate of candidates for Presi- 
dent, Vice President, and Directors po- 
sitions shall be selected by the Commit- 
tee from these nominees only and the 
slate must be approved by a two-thirds 
majority of the Past Presidents or their 
delegates responding by telegraph, tele- 
phone, mail, or any other means selected 
at the discretion of the Chairman prior 
to the deadline date, which date shall be 
not less than 30 days after mailing of 
the recommended slate. 

The number of nominees for Directors 
in each case shall exceed by at least fifty 
per cent the number to be elected. 

Any Section through action of its 
Board of Directors may independently 
hominate one or more candidates for 
President, Vice-President, or Director 
provided advice thereof is given the Sec- 
retary not later than sixty days before 
the date of the annual meeting. The no- 
tice of the annual meeting shall set 
forth the names of all nominees, specify- 
ing in each instance if they have been 
hominated independently by one or more 
Sections. 


ARTICLE XI (Other Committees) 
Section 1. In addition to the Nomin- 


ating Committee, the Standing Commit- 


tees shall consist of the following: (a) 
Executive Committee; (b) Policy Com- 
mittee; (c) Membership Committee; (d) 
Awards Committee; (e) Finance Com- 
mittee; (f) Program Committee. 

Section 2. Special committees may be 
authorized at any time under the direc- 
tion of the Board of Directors. Appoint- 
ments thereto will be made by the Chair- 
man of the Board. 

Section 3. The Executive Committee 
shall consist of the Chairman of the 
Board of Directors, the Secretary, the 
Executive Secretary, the Treasurer, and 
three other members of the Board. The 
latter shall be designated by the Board 
and may be replaced at any time by ac- 
tion of the Board. The President, if he is 
not acting as Chairman of the Board, 
shall be an ex-officio voting member. 
The Editor-in-Chief shall be an ex-officio 
nonvoting member. The Executive Com- 
mittee shall meet on call of the Chair- 
man or any two members of the Com- 
mittee. 

The Executive Committee shall exercise 
the powers and functions of the Board 
of Directors except as follows: 


(a) It shall not have the power to 
amend these By-Laws or to make new 
appropriations in excess of $500 for any 
one item, or to remove any officer of 
the Society. 

(b) Minutes of each meeting of the 
Executive Committee shall be kept and 
copies mailed to each member of the 
Board within one week after the date of 
each meeting. Objection within thirty 
days on the part of the Board of Direc- 
tors shall render such action void and 
shall automatically place it on the 
agenda of the next Board meeting. This 
provision may be waived by a majority 
vote of the Directors, polled by telephone 
or telegraph at the discretion of the 
Executive Secretary. 

Section 4. The Membership Commit- 
tee shall pass on all applications for 
membership and make recommendations 
thereon to the Board of Directors or the 
Executive Committee. With the assistance 
of the Executive Secretary it shall also 
be responsible for conducting new mem- 
bership campaigns and for the encour- 
agement of groups seeking to form new 
Sections of the Society. It shall also serve 
to make policy recommendations on the 
relations of the individual Sections to 
the national organization of the ARS. 


Section 5. The Finance Committee 
shall aid the Treasurer in preparation of 
budgets, investigate financial problems, 
including those related to the reinvest- 
ment of Society funds, and make recom- 
mendations to the Board of Directors. In 
the absence of fraud, no Director or 
member of the Finance Committee shall 
be liable for loss or damage resulting to 
the Society in connection with the re- 
tention, investment, or reinvestment of 
the funds of the Society. 

Section 6. The Policy Committee shall 
consist of the President, Executive Sec- 


retary, and the Director of Publications 
and such other members as the Chair- 
man may appoint. The latter need not 
necessarily be members of the Board of 
Directors. It shall be the duty of the 
Policy Committee to make recommenda- 
tions to the Board on matters pertaining 
to the objectives of the Sociey, and poli- 
cies on running the Society. 

Section 7. The Awards Committee 
shall seek candidates for the various 
awards of the Society, discuss the quali- 
fications of these men, and recommend 
to the Board of Directors their choice for 
the various awards. 

Section 8. The Program Committee 
shall arrange the programs of all na- 
tional meetings with the advice and 
assistance of the Technical Committees 
and select the papers to be presented at 
such meetings. It shall recommend sites 
for the meetings to the Board of Di- 
rectors. 


Section 9. The Publications Commit- 
tee shall assist the Director of Publica- 
tions and establish editorial policies and 
shall be composed of a Chairman ap- 
pointed by the President; the Chairman 
of the Policy Committee; the Director of 
Publications; the Editor of ASTRONAU- 
TICS; the Editor of JET PROPULSION; 
the Chairmen of the Technical Commit- 
tees or their designated alternates; and 
the Executive Secretary. 


Section 10. The President shall be an 
ex-officio member of all committees ex- 
cept the Nominating Committee. The 
Chairmen of all standing committees, 
except the Nominating Committee, shall 
be appointed by the Chairman of the 
Board of Directors as soon as possible 
after the annual meeting of the Society 
and shall serve one year or until their 
successors are appointed and qualify. 


ARTICLE XII (Checks, Drafts, Notes, 
Securities) 


Section 1. Checks, drafts, notes, and 
orders for payment of money of the So- 
ciety shall be drawn and signed by such 
officer or officers, employee or employ- 
ees of the Society as may be authorized 
from time to time so to do by the Board 
of Directors. 

Section 2. Any brokerage firm may be 
authorized to effect purchases, sales, or 
other transactions in securities on be- 
half of the Society upon the joint order 
of any two of the following: viz., the 
President, the Vice-President, Executive 
Secretary, and Treasurer. 


ARTICLE XIII (Prohibition Against 
Sharing in Earnings) 


Section 1. No member, director, offi- 
cer, or employee of, or member of a 
committee of, or person connected with, 
the Society, shall receive at any time any 
of the net earnings or pecuniary profits 
from the operation of the Society (pro- 
vided that this shall not prevent the 
payment to any such person of such rea- 
sonable compensation for services ren- 
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dered to or for the Society in effecting 
any of its purposes as shall be fixed by 
the Board of Directors), and no such 
person or persons shall be entitled to 
share in the distribution of any of its 
assets or property upon the dissolution 
of the Society. All members of the So- 
ciety shall be deemed to have expressly 
consented and agreed that upon such 
dissolution or winding up of the affairs 
of the Society, whether voluntary or in- 
voluntary, the assets and property of 
the Society then remaining in its hands 
shall be distributed and paid over to 
such educational or scientific institutions 
or organizations, upon such terms and 
conditions, and in such amounts and 
proportions as the Board of Directors 
may determine, to be used by the insti- 
tutions or organizations receiving them 


for the purposes similar or kindred to 
those set forth in the Certificate of In- 
corporation of the Society as then 
amended. 


ARTICLE XIV (Amendments) 


Section 1. These By-Laws may be 
amended at any regular or special meet- 
ing of the Board of Directors by the 
affirmative vote of at least two-thirds of 
the Board, provided that notice of any 
proposed amendment shall be given to 
each Director at least ten days before 
the meeting at which it is to be consid- 
ered, and provided further that no 
amendment so made, respecting the 
number of members of the Board of Di- 
rectors, the method of their election, or 
the powers of the Board shall become 
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effective until it has been ratified by a 
majority of the Fellows and Members of 
the Society, voting either in person or 
by mail. Amendments may also be ef- 
fected by a majority vote (by Fellows 
and Members voting in person or by 
mail) at any annual or special mee‘ing 
of the Society provided that notic: of 
any proposed amendment shall be m:iled 
or personally given to each Fellow and 
Member at least thirty days before the 
meeting at which it is to be considered. 

Section 2. Amendments may be »ro- 
posed to the Board of Directors o: to 
any meeting of the Society by any tw: nty 
Fellows or Members. The Executive ‘‘ec- 
retary shall give or mail notice in acc. rd- 
ance with the foregoing provisions. of 
any amendments proposed to a mee’ ing 
of the Society. 
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It takes brains... 


to guide a missile . . . mechanical brains, 
that is, like this tough but tiny smssa 
digital computer module. 4a@asa has put 
a great many brains to work designing a 
fully transistorized and miniaturized digi- 
tal computer, a critical part of amassa's 
all-inertial guidance system for the Air 
Force ICBM Program. 


More brains, the human kind, are now needed for aa@asa’s 
inertial role in the Air Force ICBM Program. Specialized 
senior engineering and technical management positions 
with excellent growth potential are now available. Write 
to amma ... Professional Personnel, Garden City, N. Y. 
Prompt, convenient, confidential interviews. 
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TRONA is basic 

in the chemistry 

of high energy fuels 
and solid propellant 
oxidants. 


Ipvr. 


Wherever men make ready for outer space...from barren arctic IGY 
laboratories to tropical ballistic missile blast-offs...Trona chemicals are 
putting the punch into high energy fuels and other propulsion systems. 

As the only basic producer of these three important raw materials used in 
high energy fuels and as solid propellant oxidizers—BORON, LITHIUM 
and AMMONIUM PERCHLORATE—American Potash & Chemical 
Corporation has a vital stake in the space age. Recipient of the 14th Annual 
Chemical Engineering Achievement Award for pioneering work 

in the atomic age metals, Trona continues in the forefront of basic 
research and technical development of these vital chemicals and their 
compounds for high energy and missile applications. 


| American Potash & Chemical Corporation 


3000 West Sixth Street, Los Angeles 54, California 


T ADENAME AND TRADEMARK OF AP&CO 


99 Park Avenue, New York 16, New York 


Offices: LOS ANGELES, NEW YORK, CHICAGO, SAN FRANCISCO, 
PORTLAND (Ore.), ATLANTA, COLUMBUS (0.), SHREVEPORT 


Plants: LOS ANGELES AND TRONA, CALIFORNIA; HENDERSON, NEVADA; SAN ANTONIO, TEXAS 
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Greenewald, Raymond E., Mgr. Prelim. Des. 

Grosstepan, Francis X., Quality Control 
Supvr. 

Haase, Guenther W. A., Dir. of Engrng. 

Hadley, William L., Chief 

Hall, James Jr., Design Engr. 

Heiss, Franklyn B., Chief Draftsman 

Hellman, Ollie E., Gen. Foreman 

Herud, Frank R., Sales Engr. 

Heubusch, Henry Ph., Prop. Res. Supvr. 

Howard, Clayton, Proj. Supvr. 

Isenberg, Dr. Joel S., Chief, Aerophysics 
Section 

Kalp, Lester H., Lab. Tech. 

Kasper, Walter, Dynamics Engr. 

Kenneally, Edmund D., Test Engr. 

Kimball, Arnold R., Proj. Mgr. 

Klein, John W., Contract Admin. 

Klussmann, Horst W., Design Engr. 

Knoble, Robert L., Engr. 

Koller, Edward J., Gen. Supvr. 

Krivetsky, Alexander, Head, Internal 
Structures Res. 

Kroetsch, Walter R., Special Assignments 

Krull, Stephen D., Dir. of Tests 

LeBlanc, Gerard J., Sr. Comp. Lab. Engr. 

Lee, Henry W. F., Design Engr. 

Liberto, Ralph R., Assist. Supvr. Prop. 
Research Unit 

Linscott, A. B., Engr. 

Loeicher, Herbert W., Supvr. 

Long, Sam A., Chief Chem. 

Lucas, Henry A., Test. Engr. Supvr. 

McArthur, Thomas D., Quality Cont. Engr. 

McCord, William M.. 

McDougal, Elliot H., Contract Admin. 

Magathaes, John A., Proj. Mgr. 

Moore, Wendell F., Chief, Prop.-Bomi Proj. 

Mueller, Heinz E., Tech. Consultant 

Mulartrick, Peter, Design Checker 

Nitterauer, J. T., Mgr. Prod. Control 

Norman, Ronald F., Lab. Engr. 

O'Malley, James A. Jr., Chief Aerodyn. & 
Prop. Design Dept. 

Piselli, Joseph K., Sales Mgr. Cust. Rela. 

Plehinger, Eugene P., Supvr. 

Potter, Robert L., Grp. Leader 

Powell, James L., Mgr. Prelim. & Design 

Prybylski, John R., Design Engr. 

Racisz, Stanley F., Head, Aero Tests 
and Methods Grp. 

Reichel, Rudolf H., Prop. Design Spec. 

Reinhardt, Thomas F., Mgr. of Research 
Rockets Div. 

Renning, Elmer Charles, Production Engr. 

Richardson, Kihm C., Supvr., Ground Serv. 
Equip. 

Rinehart, R. Dewey, Dir. Engrng. 

Rohr, William A., Engr. 

Root, Robert H., Supvr., Mfg. Programs 

Rossmann, Theodor G., Rocket Consultant 

Sandstrom, R. J., Vice Pres. 

Schiffler, Robert J., Supvr. & Prod. Engr. 

Schmidt, Craig M., Head, Heat Transfer 

Schnitt, Arthur, Assist. Mgr., Develop. 
Analysis Dept. 

Senneff, John M., Design Engr. 

Shapiro, William H., Mgr. Engrng. Services 

Sill, MacDonald, Mgr. Sys. Engrng. 

Sing, Daniel Y., Supvr., Structures, Weights 
Dynamics 

Sing, Paul Y., Rocket Systems Engr. 

Smith, William M., Div. Mgr. 

Snyder, Jay, Management Engr. 

Stanton, Earl, Mgr., Photographic- Motion 
Picture Dept. 

Stephenson, Franic W. Jr., Rocket Engine 
Engr. 

Swenson, William W., Flight Test Engr. 
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Turek, Charles, Materials Res. Supvr. 

Ueberschaer, Hubert J., Res. Design 
Staff Supvr. 

Udd, Roy E., Mgr. of Mfg. Engrng. 

Vella, Vincent V., Chief 

Wallace, Joseph, Design Engr. 

Walter, Floyd H., Dir. of Mfg. 

Willet, Robert M. Jr., Admin. Supt. 

Williams, Clayton W., Systems Engr. 


Holloman, N. Mex. 
Weber, Lawrence A., Plant Engr. 
Pykosz, Theodore F. Jr., Electrical Engr. 


Lewiston, New York 
Amett, Richard W., Rocket Power Plant 
Tech. 
Culverwell, Clifford H., Rocket Lab. Tech. 


BELL TELEPHONE CO. OF PA. 
PITTSBURGH, PA. 
Stoker, Edward J., Plant Eng. Assoc. 


BELL TELEPHONE LABORATORIES 
NEW YORK, N. Y. 
Frisch, John A., Tech. Aide. 


Murray Hill, N. J. 
Bode, Hendrik W., Dir. of Res.-Physical 
Sciences 
Ling, Daniel P. 
Pierce, John R. 


Whippany, N. J. 

Cade, Lt. Ernest W., Resident Officer 

Higgins, William H., Dir. of Military 
Elec. Develop. 

Kellogg, Louis H., Military Develop. Engr. 

Morrison, Laurence W., Dir., Guided 
Missile Develop. 

Richey, J. D., Member of Tech. Staff 

Thatcher, W. H., Military Develop. Engr. 

Tinus, W. C., Vice Pres. 

West, Julian M., Dir, Military Sys. Engrng. 

Woodard, Kenneth B., Member of Staff 


White Sands Missile Range, N. M. 
Whitman, George B., Tech. Nike Proj. 


BENDIX AVIATION CORP. 

DETROIT, MICH. 
Cheng, Richard 
Haddad, Michael T., Electrical Engr. 
Manhart, Charles D., Dir. of Sales 


Ann Arbor, Mich. 


Gordon, Hugh B., Staff Engr.-Proj. Mgmt.. 
O'Neal, Russell D., Gen. Mgr. 


Baltimore, Md. 
Merlino, Harry D. 


Burbank, Calif. 
Bryant, John E. Jr., Tech. Training Supvr. 
Cooper, Edwin O., Gen. Mgr. West Coast 
Eggebrecht, Edward W. 
Selridge, Harner, Staff Mgr. 


Dayton, O. 
Planchak, Eugene, Dayton Rep. 
Soerhoff, Robert A., Sales Engr. 
Young, James E., Mgr. 


Eatontown, N. J. 
Zack, Nicholas T., Chief Sales Engr. 


Hamilton, O. 
Bailey, Frank A., Field Service Engr. 
Marshall, John T., Chief Engr. 
Mizen, Walter J., Proj. Engr. 

Mishawaka, Ind. 
Altman, Samuel P., Sr. Systems Engr. 
Bakel, Joseph F., Hydraulics Engr. 
Bishop, Bruce A., Sr. Aerodynamics Engr. 
Bloomquist, Geo. R., Assist. Contracts Mgr. 
Conrad, Richard W., Mech. Rel. Engr. 
Dillow, William, Sr. Engr. 
Duchek, Burton J., Mech. Engr. 
Eiszner, Wm. H. Jr., Sr. Engr. 
Ellsworth, Charles R., Engr. 
Fallon, James A., Ramjet Fuel Cont. Engr. 
Friedman, Ronald |., Engr. Training Prog. 


for MAN’S PUSH 
INTO SPACE 


Practical application of the tremendous power 
necessary to overcome the forces of gravity and 
successfully carry man into space is rapidly ap- 
proaching reality as the forward march of pro- 
gress in rocketry science continues. 

Bell Aircraft’s Rockets Division has pioneered 
many developments in advanced propulsion sys- 
tems for guided missiles. These skilled teams of 
scientists and engineers are now pursuing the 
potentials of propellants with even greater energy. 
and have recently accomplished the first large- 
scale rocket thrust chamber firing using the ulti- 
mate in chemical oxidizers, elemental liquid 
fluorine. 

In addition to its work on many of the coun- 
try’s missile and satelite programs, Bell’s Rockets 
Division is now focusing its talents on the devel- 
opment of Dyna-Soar, the first of the space ships 
of the future. 

For more information on Bell’s long range 
programs in the field of rocketry and the career 
opportunities they offer you, write: Director of 
Engineering and Scientific Employment, M-45, 
BELL AIRCRAFT CORPORATION, P. O. BOX 
ONE, BUFFALO 5, N. Y. 


DIVISION 


BELL AIRCRAFT CORPORATION IS A MEMBER OF THE INDUSTRY 
TEAM DEVELOPING THE DYNA-SOAR HYPERSONIC GLIDER FOR 
THE U.S. AIR FORCE. OTHER TEAM MEMBERS ARE THE MARTIN 
COMPANY, BENDIX AVIATION CORPORATION, MINNEAPOLIS. 
HONEYWELL REGULATOR COMPANY, GOODYEAR AIRCRAFT COM- 
PANY AND AMERICAN MACHINE AND FOUNDRY COMPANY. 


— 


Gregg, Jack E., Hydraulic Control Engr. 

Halpin, Eugene P., Tech. Assist. to the 
Gen. Mgr. 

Heller, Douglas Max, Assist. Gen. Mgr. 

Hendrickson, Richard T., Jr. Engr. 

Isenhower, G. L., Process Engr. 

Kolb, Charles E., Process Engr. 

Koziej, Bernard I., Engr. 

Kuto, George R., Proj. Engr. 

La Belle, Dick N., Hydraulic Engr. 

Lampman, L. R., Contract Admin. 

Lerman, Morris H., Mathematician 

Link, Ralph H., Processing Grp. Supvr. 

Marcotte, Donald J., Mfg. Engr. 

Martin, John J., Sr. Systems Engr. 

Mctsker, William Edward, Test Engrng. 

upvr. 

William J., Engr. 

Neriing, Robert A., Sr. Engr. 

Norman, Richard G., Supvr. Hyd. Engrng. 


_ab. 
Oniemacher, Richard F., Chief Engr., Test 
and Reliability 


Reilly, John T., Engr. 

Rey, James W., Engr., Missiles 

Staar, C. M., Chief Prelim. Design and 
Systems Engr. 

verrill, Eugene A., Sr. Hydraulics Engr. 
ndergard, Richard D., Engr. 

Stevens, Clarence J., Process Engr. 
T«rnow, Herman E. 

Worley, W. E., Chief Engr. 

Worster, Robert G. 
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Montrose, Pa. 
Fiore, W. Victor, Chief Engr. 
Hanley, H. W., Plant Mgr. 


North Hollywood, Calif. 


Dickey, Forrest B., Design Engr. 
Horning, Thomas D., Engr. 


Royal Oak, Mich. 
Kasten, Walter, Chief Engr. 


South Bend, Ind. 
Carl, Wallace E. Jr., Assist. Engr. 
Cross, John B., Engr. Fuel Systems 
DeFrees, Robert E., Systems Develop. Engr. 
Eastman, James M., Sr. Staff Engr. 
Karuss, Richard F., Engrng. Change 
investigator 
Messerly, George H., Tech. Mgr. 
Peterson, Leonard W., Jr. Proj. Engr. 
Schaffer, David J., Supvr., R & D 
Schuster, Robert W., Engr. 
Stryker, C. E., West Coast Rep. 
Trapp, R. A., Sr. Sales Engr. 
Vanderburgh, Paul B., Engr. 
Whetter, Lloyd A., Senior 
Sydney, N. Y. 
King, Cameron W., Sr. Dist. Appl. Engr. 
Teterboro, N. J. 
Lansing, Raymond P., V. P., Grp. Exec. & 
Director 
Peterson, Joel D., Assist. Chief Engr. 
Tobias, Leonard W., Assist. Proj. Engr. 
Wood, Harrison F., Sales & Service Rep. 
Wilton, Conn. 
Ruckstahl, Charles E. Jr., Eastern 
Electronics Rep. 


BENTON CORP. 
FERNDALE, MICH. 


Sherman, Clarence A., Chief Engr. 


BERMITE POWDER CO. 

SAUGUS, CALIF. 
Arnold, Jack Jr., Program Engr. 
Asplund, R. K., Proj. Engr. 
Jackson, Charles H. Jr., Proj. Engr. 


BERNDT-BACH, INC., 
LOS ANGELES, CALIF. 
Bach, Walter, Exec. Vice Pres. 
BETHLEHEM STEEL CO. 
NEW YORK, N. Y. 
Mayshark, James P. 


BETTER PRODUCTS 
BEACH CITY, O. 
Annis, Prince R., Res. Engr. 


THE BETTINGER CORP. 
WALTHAM, MASS. 
Weaver, R. A. Jr., President 


BINKLEY MFG. CO. 
WARRENTON, MO. 


Bornmann, Frank A., Gen. Sales Mgr. 


BLAW-KNOX CO. 
PITTSBURGH, PA. 
Ramella, Frank O., Chemical Engr. 


BOEING AIRPLANE CO. 

SEATTLE, WASH. 
Acurio, John, Res. Engr. ‘B’ 
Alexander, John D., Proj. Engr. 
Altman, James H. 
Beckelman, Bernard F., Staff Engr. 
Batsko, Jerome E., Engrng. ‘A’ 
Benezra, Jos. N., Aerodynamics Engr. 
Bonifaci, Leonard P., Res. Engr. 
Bridgforth, Robert M., Jr., S. Grp. Engr. 
Brousseau, Joseph A. Jr., Res. Engr. 
Budish, Nathan N., Prelim. Design Engr. 
Caldwell, Charles R., Jr. Engr. ‘A’ 
Carkeek, Richard W., Res. Engr. 
Christiansen, Donald D., Tool Engr. 
Christensen, Ray G., Engr. 
Coon, W. Emmett, Engrng. Designer ‘A’ 
Cope, Nevin H., Design Engr.-Power Plant 
Cox, Carl B., Res. Specialist 
Crisafulli, Leonard, Prop. Test Engr. 
Dammann, Gilbert H., Design Engr. 
Danielson, Donald H., Assoc. Engr. 
Davis, Hugh J., Design Specialist 
Deschner, Tom H., Res. Engr. 
Di Domenico, Louis J., Res. & Develop. 

Missile Test Engr. 
Doring, Frederick J., Res. Engr. 
Douglass, David R., Structures Engr. 
Drury, Jim C., Res. Engr. 
Ehlers, F. Edward, Res. Specialist 
Eilenberg, Stanton, Res. Engr. 
Farmer, Richard L., Res. Engr. 
Finley, William L., Assoc. Res. Engr. 
Franklin, Paul E., Physicist 
Franzel, Robert J., Engr. 
Godsey, Vernon E., Sr. Group Engr. 
Gray, Wm. L., Sr. Group Engr. 
Hacherl, Regis A., Res. Engr. ‘B’ 
Hackbart, Donald W., Assoc. Engr. 
Hansen, Walter J., Design Specialist 
Harper, Robert N., Design Specialist 
Heineck, Joseph B., Res. Engr. 
Hettrick, George W., Res. Engr. 
Hildebrand, Robert B., Assist. Mgr. 
Hiltmer, Dr. Walter F., Proj. Engr. 
Holland, George J., Design Engr. 
Holmes, Alfred F., Supvr. Pilotless Aircraft 
Howell, Clarence S. Jr., Aerodynamics Engr. 
Hyde, William, Assoc. Engr. 
Jaeb, Jerome R., Stress Analyst ‘A’ 
Jarvis, Alvin J., Sales Rep. 
Jewett, Robert H., Chief Engr. 
Johnson, Kenneth L. 
Johnson, Paul E., Res. Engr. 
Johnson, Raymond D., Design ‘A’ 
Kallevig, John A., Engr. Struct. Staff 
Keys, Philip M., Student Engr. ‘B’ 
Kiehle, Marlin H., Aerodynamics Unit Hd. 
Kirkwood, Keith S., Lead Engr., Design 
Engr. ‘A’ 

Lakey, George L., Weapon Sys.-Test Supvr. 
Leverett, Griffin W., Group Supvr. 
Lin, Hua, Res. Specialist 
Lolcsey, Stephen J., P. P. Staff Engr. 
McDaniel, K. K., Field Test Director 
McGee, James M., Assoc. Design Engr. 
Metcalf, George E., Assist. Res. Engr. ‘A’ 
Mills, Walter B., Res. Engr. 
More, James W. 
Murphy, Edward D., Assoc. Engr. 
Nordstrom, Carl J. Ill, Res. Engr. ‘B’ 
Oakes, Walter G., Res. Engr. 
Owen, Darrel M., Engr. 
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Paget, Harold D., Res. Engr. ‘A’ Power 
Plant Staff Group 

Perry, Charles S., Group Leader-Test Oper. 

Phares, M. E., Flight Test Planning 

Plath, Robert, Proj. Engr. 

Pournelle, Jerry E., Aviation Psychologist 

Price, Zachary, Engr. 

Radzykewycz, George O., Mech. Engr. 

Ramroth, William G., Engr. 

Reed, George W., Engr.-Designer ‘A’ 

Reynolds, Francis D., Sr. Group Engr. 

Ribanyi, Paul, Res. Engr. 

Rick, Kenneth P., Engr.-Supvr. 

Ringe, Truxton G., Proj. Engr. 

Rockey, Edward D. Jr., Design Engr. 

Rosling, Bob, Assembler, Electronic 
Equip. ‘A’ 

Ruder, Nathan S., Prop. & Mech. Systems 
Unit Chief 

Sanders, Wm. C., Res. Spec. 

Savio, Alvin M., Res. Engr. 

Schairer, Geo. S., Dir. of Res. 

Setterlund, Gordon, Structures Engr. 

Shugarts, Gary A., Engr. ‘B’ 

Sibley, Wm. A., Res. Engr. 

Smith, A. C., Chief Inst. Develop. Unit 

Smith, E. Watson, Chief of Prelim. Design 
Engrng. 

Snyder, George, Engrng. Mgr. 

Southerland, Geo. S., Res. Engr. 

Sparrow, Chester D., Fit. Test Grp. Supvr. 

Stoner, Geo. H., Sys. Gen. Mgr. Dyno-Soar 
Weapons 

Toevs, Frederick C., Engr. 

Truly, Richard H., Engr. 

Urbick, Wallace F., Engr. Aide Computer 

Wacker, Don H., Res. Engr. 

Wescott, Coe E., Res. Engr. 

West, Charles P., Lead Missile Test Engr. 

Whippo, H. M. Jr., Res. Engr. 

Wiberg, Wilter R., Sr. Grp. Engr. 

Wood, Lysle A., V. P.-Gen. Mgr., Pilotless 
Aircraft Div. 


REVERSIBLE STEPPER MOTOR 


USES TWO ROTARY SOLENOIDS TO 
PRODUCE INCREMENTAL MOTION OF 
ITS OUTPUT SHAFT IN EITHER 
DIRECTION 
Used in AIRBORNE and GROUND BASED 
GUIDANCE COMPONENTS . . . AUTOMATIC 
FIRE CONTROL . . . NAVIGATION DEVICES 
. . . COMPUTORS—For the summary of Digi- 
tal Information into Analog Displacements. 

Meets MIL-E-5272A Requirements. 


May time from 2 to 60 pulses with an AC- 
CURACY =+0.01 sec. 


Absolutely no loss of Input Signal—Tested 
by Wyle Research Corp., a production model 
underwent 1,000,000 cycles in EACH direc- 
tion without failing to convert a single pulse. 
Your letterhead inquiry will bring you per- 
formance data, environmental condition data, 
drawings, other users, and necessary infor- 
mation to help you solve your application 
problem. WRITE: 


STEPPER MOTORS CORPORATION 


Operated as a Division of Land-Air, Inc.— 
(A California Eastern Subsidiary) 
7440 W. Wilson Ave., Chicago 31, Ill. 
or 11870 W. Florence Ave., Culver City, 
California 
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Woodcock, Kermit E., Res. Engr. 
Yagle, William J, Group Supvr. 


Yolen, Yusuf A., Head-Gasdynamics Lab. 


Lexington, Mass. 
Atkinson, Mary L., Assoc. Engr. 


Melbourne, Fila. 
Chouvan, Thomas M., Assoc. Res. Engr. 
Gardner, Arthur J. Jr., Design Engr. 
Mas, Newton A., Res. Scientist 
Paris, Donald A., Engrng. Writer 
Roska, George L., Design Engr. 
Strom, Karl A., Design Specialist 


Wichita, Kan. 
Bates, Cdr. Charles J., USN, (Ret.) 
Bowling, Theodore C. Jr., Design Engr. 
Brees, Dale W., Res. Engr. 
Canady, Jack D., Tool & Die Maker 
Fox, Frederick K., Stress Analyst 


Hoaglan, Gilbert W., Assoc. Res. Engr. ‘A’ 
Holloway, Richard B., Aerodynamicist ‘A’ 


Howard, Duane W., Res. Engr. 
Klein, Vernon J., Group Engr. 
Long, C. Marvin, Group Engr. 


McGehee, Bobby L., Res. Engr. Power Pit. 
McMurtrey, L. J., Power Plant Unit Chief 


Mortensen, Charles F., Jr. Engr. ‘A’ 


Murray, Francis J., Sr. Flight Test Ground 


Oper. Engr. 
Roberts, Edward H., Stress Analyst ‘A’ 
Simpson, Bail L., Spares Engr. 
Thorstenberg, Richard Lee, Res. Engr. 
Vanik, Milford, Chief, Tech. Staff 
Wassell, Gordon C., Electronic Tech. 


BOLKOW-ENTWICKLUNGEN 
STUTTGART, WEST GERMANY 

Bolkow, Ludwig, Diplomingenier 
BOND RESEARCH LABORATORIES. INC. 
SOMERVILLE, MASS. 

Guaraldi, Leonard A., Chief Engr. 
BOONTON RADIO CORP. 

BOONTON, N. J. 

Loughlin, Robert W., Prod. Coordinator 
BOOZ-ALLEN APPLIED RESEARCH, INC. 
FAIRBORN, O. 

Fishburne, E. S., Assoc. Scientist 
BORDEN CHEMICAL CO. 


DIV. OF BORDEN CO. 
PHILADELPHIA, PA. 


Halpern, David B., Dir. of Res. 


BORG-WARNER CORP. 
SANTA ANA, CALIF. 

De Parrie, Edward C., Budget & Procedures 

Analyst 


BOSTON UNIVERSITY 
BOSTON, MASS. 


Boyd, William C., Prof. of Immunochem. 
Broca, Laurent A., Teaching Fellow 


Students 


Allen, Charles H. 
Anderson, Arnold C. 
Asmar, Charles Jr. 
Boyle, George P. 
Brown, Allen C. 
Capone, Francis 
Cariani, James A. 
Casler, James B. 
Cohen, Laurie 
Coleman, David B. Jr. 
Conigliaro, Anthony Jr. 
Cooney, Ralph D. 
Flynn, Brian J. 
Folloni, John R. Jr. 
Friesecke, Bernard P. 
Hathaway, Arthur R. 
Hillje, Ernest R. 
Houston, Peter T. 
Johnson, Ronald H. 
Kaftan, Gary 

Killam, Frank S. 


Kingsley, Robert J. 
Kosior, Bronislaw F. 
Maciolek, Joseph R. 
Madden, Joseph J. 
Malone, Daniel James 
Manevitch, Burton A. 
Martin, Barry D. 
Maurer, Friedrich C. Jr. 
Miller, John C. 
Nichols, Frank H. 
Niem, Eugene E. Jr. 
Pecoraro, Carmine F. 
Powers, James H. 

St. Pierre, Donald R. 
Scott, Marshall R. 
Sneider, Samuel 
Sousa, Anthony F. 
Tsacoyeanes, James C. 
Walsh, John P. 

Walsh, Thomas P. 
Warner, David A. 
Wolfson, Herbert 


BOURNS LABORATORIES, 
RIVERSIDE, CALIF. 


Bradspies, Robert W., Assist. Proj. Engr. 


BOWERS BATTERY & SPARK PLUG CO., 
BUFFALO, N. Y. 


Miller, Wade J. 


BOYTON ASSOCIATES, 
LA CANADA, CALIF. 


Boyton, Wm. W., Director 


BRADCO, INC., 
BALTIMORE, MD. 


Joyce, Temple N., President 
BRANIFF ENGINEERING, CO., 
OKLAHOMA CITY, OKLA. 

Milam, W. T., President 


C. J. BREITWIESER CO., 
LOS ANGELES, CALIF. 


Breitwieser, Charles J., Owner 
BRISTOL AIRCRAFT (WEST), 
WINNIPEG, CANADA 


Auld, W. M., Gen. Mgr. 

Bradshaw, Fred., Sr. Designer 

Hovey, C. M., Test & Develop. Engr. 
Robinson, W. E., Chief Engr. 

Symonds, Victor, Sales & Contract Mer. 


THE BRISTOL CO., 
CINCINNATI, O. 

Shook, Winthrop C., Sales Engr. 
BRITISH COLUMBIA, UNIVERSITY OF 
VANCOUVER, B. C. 

Students 

Gordon, Bryan C. 

Owen, Gary A. S. 

BRITISH JOINT SERVICES MISSION 
WASHINGTON, D. C. 
Alastair, Anthony, Prin. Scientific Offices 


BROOKLYN COLLEGE, 
BROOKLYN, N. Y. 


Students 


Pullman, Michael 
Flax, Larry 
Wetcher, Jack L. 


BROOKLYN, POLYTECHNIC INSTITUTE OF 
BROOKLYN, N. Y. 


Agosta, Vito D., Assoc. Prof. M. E. 
Bloom, Martin H., Assoc. Prof. Aero. Eng. 
Cooper, Paul W., Res. Assist. 

Ferri, Antonio, Head, Dept. Aero. Engrng. 
Kleinstein, Goalid, Res. Assist. ‘ 
Martinez, Arthur C., Res. Assist. 
Obremski, Henry J., Res. Assist. 
Pescheke, William T., Res. Assist. 

Torda, T. Paul, Professor 


Freeport, 
Economis, Constantino 
Fields, Arthur K., Res. Assist. 
Morin, D. G., Res. Assist. 
Visich, Marian Jr., Assist. Prof. of 
Aero. Engr. 


Students 

Bautti, Albert U. 
Blake, Thomas R. 
Burns, Richard H. 
DeCarlo, Joseph P. 
Decker, Robert E. 
Dror, Bendavid 
Faherty, Martin P. 
Fields, Arthur K. 
Fink, Franklin G. 
Goldberg, L. 

Hindin, Harvey T. 
Hosken, Robert W. 
laccarino, Salvatore W. 
Krishman, Caruna D. 
Lardner, Thomas J. 
Leavy, Wm. A. 
Lenard, Martin G. 
Lerner, Abraham L. 
Lewkowski, Zalman 
McLaren, Robert D. 
Maisel, Martin D. 
Mariano, Charles I. 
Martens, Charles D. 
Mazika, Michael A. 
Mendelson, Richard S. 
Miraglia, Frank 
Mootchnik, David L. 
Ortloff, Charles R. 
Peinemann, Manfred 
Ramke, Ronald G. 
Reba, Imants 

Roth, William |. 
Saslow, Lester M. 
Schmidt, Frederick Niels 
Schulman, Edward H. 
Schuyler, Fred 

Shaff, Paul H. 
Sheeler, Richard E. 
Starley, Steven E. 
Traina, Joseph V. 
Tsucalas, John C. 
Turkowitz, Norman 
Vicente, Francis A. 
Wallenstein, Howard M. 
Weingart, Norman Arthur 
Young, Kwok-Ping 


BROOKS & PERKINS, INC., 
DETROIT, MICH. 


Kirkpatrick, James S., V.P. Res. & Develop. 


BROOME TECH. COMMUNITY COLLEGE 
BINGHAMTON, N. Y. 


Student 

Woodwiak, Thomas J. 

BROWN ENGINEERING CO. INC. 
HUNTSVILLE, ALA. 


Cummins, M. K., President 
Epps, G. F., Chief Engr. 

Gross, G. H., Chief, Field Engr. 
Hatch, J. E. Jr., lst Vice Pres. 
Vernon, W. L., Treasurer 


BROWN-McLAREN MANUFACTURING CO. 
HAMBURO, MICH. 


Christian, Rodney E., Dir. Res. & Develop 
BROWN UNIVERSITY 
PROVIDENCE, R. I. 

Maeder, Paul F., Prof. of Engrng. 

Oskay, Vural, Res. Assist. 

Student 

Roberts, Richard W. 

BROWN’S CAMERA STORE 
JACKSONVILLE, FLA. 
McLeod, John F., Owner 


BRUSH BERYLLIUM CO., 
CLEVELAND, O. 


Sparks, Buford, Mgr. of Metal, Oxide and 


Special Prod. 


| 
he 


elop. 


and 


BRYANT CHUCKING GRINDER CO. 
SPRINGFIELD, VERMONT 
Beardsley, J. H., President 


BRUCE AERO INDUSTRIES, INC. 
GARDENA, CALIF. 
Rothschild, Alvin J., Chief Engr. 


BRUSSELS, UNIVERSITY OF 
BRUSSELS, BELGIUM 


Vandenkerckhove, J. A., Engr. 


THE BUDD CO. 

PHILADELPHIA, PA. 
Marvin, Richard H., Assist. Dir. 
Watter, Michael, Dir., Airframe Res. 


BUDD-STANLEY CO., INC. 
LONG 'SLAND CITY, N. Y. 


Skeist, Merrill S., V. P. for Sales 


BUFFALO, UNIVERSITY OF 
BUFF LO, N. Y. 
Furnas, Clifford C., Chancellor 


Stucents 

Ober, Robert 

Rom anczuk, Walter 
Zmerzly, Frederick E. 


BUHLER SERVICE CORP. 
NEW YORK, N. Y. 


Pflezer, John, Safety & Fire Protect. Engr. 


BULOVA RESEARCH & DEVELOPMENT LABS. 
WOODSIDE, N. Y. 


Steel, Theodore K., V. P. of Res. and Eng. 


WILLIAM A. M. BURDEN & CO. 
NEW YORK, N. Y. 
Burden, William A. M., Partner 


BURKE, DOWLING, ADAMS, INC. 
NEW YORK, N. Y. 


Dixcy, Thomas, Sr. Vice Pres. 


BURNS & ROE, INC. 
NEW YORK, N. Y. 
Kelley, John B., Proj. Mgr. 
Robbins, Joseph E., Dir., Spec. Proj. 
Engrng. 
Steinke, D. F., Training Dir. 


BURROUGHS CORP. 
DETROIT, MICH. 


Eggers, Richard J., Dir. Sales Planning 


Dayton, O. 
Allen, Kenneth D., Sr. Sales Engr. 
Arndt, George |. Jr., Applications Engr. 
Bolton, Donald E., Sales Rep. 
Cushing, Wm. J., Dist. Mgr. 
Porter, Carl Jr., Sales Engr. 


Paoli, Pa. 
Carson, Alfred H., Assist. Develop. Engr. 
Cooner, Wm. M., Assoc. Develop. Engr. 
Taylor, Charles A., Mgr., Proj. Engrng. Dept. 


BYRON JACKSON CO. 
VERNON, CALIF. 


Yeneriz, Muhip, Design Engr. 


C.T.L. INC. 

CINCINNATI, O. 
Flynt, Jerome D., Tech. Liaison Rep. 
Silbernagel, Raymond, Chief, Gen. Labs. 


CABELL ELECTRIC CO. 
JACKSON, MISS. 


Cabell, J. Breck Jr., Vice Pres. 


CALIFORNIA INST. OF TECH. 

PASADENA, CALIF. 
Demetriades, Anthony, Res. Fellow 
Elliott, James P., Assoc. Engr. 
Fuhs, Allen E., Lecturer in Jet Prop. 
Gourdine, Meredith C., Ramo-Wooldridge- 

Fellow 

Hastrup, Rolf C. 


Lester, Lees, Prof. of Aero 


McCloskey, Chester M., Ex-Dir. Ind. Assoc. 


Marble, Frank E., Prof. of Eng. 
Penner, Stanfords, Prof. of Jet Prop. 
Rabinowicz, Josef, Res. Fellow 

Rannie, W. Duncan, Prof. 

Sabersky, Rolf H., Assoc. Prof. 
Wiliams, Max L., Assoc. Prof. of Aero 


Zukoski, E. E., Assist. Prof. of Jet Prop. 


and Mech. Engrng. 


Jet Propulsion Laboratory 
Alper, Marshall E., Sr. Develop. Engr. 
Atkinson, James B., Mgr. of Mech. 
Barker, Calvin, Res. Engr. 
Bell, Gilbert L., Engrng. Grp. Super. 
Boepple, Wm. A., Design Engr. 
Bond, Donald L., Develop. Engr. 
Bowersox, Ralph B., Sect. Chief 
Briglio, Anthony Jr., Engrng. Grp. Supvr. 
Britain, B. M., Sect. Chief 
Clayton, Richard M., Develop. Engr. 
Colahan, Wayne, Res. Engr. 
Cole, Charles W., Chief Design Div. 
Craig, Wm. H., Develop. Engr. 
Cummings, C. I., Staff Engr. 
Cutting, Elliott, Sr. Res. Engr. 
Dipprey, Duane F., Develop. Engr. 
Divone, Louis V., Develop. Engr. 
Elverum, Gerard W. Jr., Res. Grp. Supvr. 
Framan, Elliot P., Develop Engr. 
Gardner, Robert J., Res. Engr. 
Gernandt, Herbert H., Sr. Design Engr. 
Gillespie, Rollin W. 
Gin, Winston, Res. Engr. 
Haddock, Gordon W., Sr. Res. Engr. 
Haurlan, P. N., Sect. Chief 
Hazard, Allyn B., Prop. Supvr. 
Hibbs, Albert R. 
Holbeck, Herbert J., Develop. Engr. 
Howell, Glen W., Res. Engr. 
Hughes, Alfred P. C. Jr., Res. Engr. 
Jaivin, George |., Res. Engr. 
Landsbaum, Ellis M., Res. Engr. 
Martin, Bemn D., Assoc. Res. Engr. 
Morey, Theodore F., Res. Engr. 
Nicholas, Dr. Peter L. Jr. 
Ofer, Joseph T., Engr. Supvr. 
Pebbles, Lester H., Develop. Engr. 
Pickering, Wm. H., Director 
Porter, Richard N., Res. Engr. 
Powell, Walter B., Engrng. Specialist 
Purcell, Don L., Engr. Design Draftsman 
Rechtin, Eberhardt 
Richardson, Al, Tech. Writer 
Rose, Robert F., Chief, Prop. Develop. 
Rupe, Jack H., Sr. Res. Engr. 


Saipe, Chester R., Supvr., Prog. Info. Grp. 


Shafer, John I., Staff Engr. 
Stephens, Henry C., Sr. Engr. Design 
Stewart, Homer J. 

Talbert, J. W. Jr., Sr. Field Engr. 
Tami, John |., Assoc. Design Engr. 
Wallace, Alexander E., Sr. Res. Engr. 
Williams, Harry E., Sr. Res. Engr. 
Williamson, Lytle R., Res. Instr. 
Wolfe, Allen E., Eng. Grp. Supvr. 
Wright, F. H., Sr. Res. Engr. 

Yagi, Fumio, Sr. Res. Engr. 


Students 

Albini, Frank A. 
Blackman, James B. 
Broman, Gunnar E. 
Conn, Gordon W. 
Hall, James N. 
Heiser, William H. 
Hunter, Herbert E. 
Katz, Robert 

Lang, Theodore E. 
Lapp, Marshall 
Lewe, Chong K. 
Matz, John A. 
Mihalov, John D. 
Okapuu, Ulo 

Olfe, Daniel B. 
Skov, Paul B. 
Smith, William W. 
South, John F. 
Squires, Derek M. 
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Townsend, Michael J. 
Williams, Farman A. 


CALIFORNIA MARITIME ACADEMY 
VALLEJO, CALIF. 


Student 
Brown, Kenneth E. 


CALIFORNIA RESEARCH CORP. 
RICHMOND, CALIF. 


Carroll, James G., Res. Engr. 
Pino, M. A., Res. Engr. 


La Habra, Calif. 
Brandt, H., Res. Engr. 


CALIFORNIA STATE POLYTECHNIC COLLEGE 
SAN LUIS OBISPO, CALIF. 


Coleal, William A., Assist. Prof. 


Students 


Amann, Alfred A. 
Asplund, Richard A. 
Becker, Donald P. 
Berg, Victor J. 

Bohm, Phillip A. 
Boyce, Fred Edwin 
Carter, Robert E. 
Chapman, Lee 
Cohen, Harvey J. 
Cummings, Richard W. 
Davis, John Paul 
Deutsch, Lawrence V. 
Diehl, James M. 
Edeline, William E. 
Fryer, James R. 
Hancock, Daniel W. 
Haselman, Bruce B. 
Haskin, John J. 
Huebner, Alan W. 
Johnston, Bradford L. 
Kimball, Charles B. 
Koury, Richard H. 
Kral, Jerome J. 
Leerskov, Noel C. 
Livers, Gerald D. 
Lowe, Carr A. 

Marco, M. Meyer 
Mason, Chas. R. 
Minich, John M. 
Nelson, Alan W. 
Oliver, Stuart M. 
Pauley, Kenneth E. 
Peclaris, Dimitri 
Roberts, Donald K. 
Saxton, Robert W. 
Scheberies, Frederick C. 
Segna, Donald R. 
Seibold, John R. 
Sherwood, Dalton E. 
Short, Jack R. 
Siemering, Wm. 
Smith, Randolph L. 
Sorkin, Henry B. 
Stewart, Robert M. 
Stolzenburg, William A. 
Winn, Richard Dean 


CALIFORNIA, UNIVERSITY OF 
BERKELEY, CALIF. 


Giedt, Warren H., Assoc. Prof. Mech. Engr. 
Morrison, Doland C., Res. Chemist 
O’Brien, Morrough P., Dean 

Oppenheim, A. K., Assoc. Prof. Mech. Engr. 


Students 

Bley, Kenneth B. 
Carlson, Donald Jr. 
Collins, Arthur M. 
Constanza, Jim 
Delgado, Rene Jr. 
Der, Joe Jr. 
Ehlermeier, Joel D. 
Faust, John D. 
Glass, James C. 
Gustavson, John, Res. Engr. 
Haughian, James M. 
Levenson, Leonard L. 
Lear, Charles 
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Lepper, James M. Jr. 
Maki, Leonard M. 
Mason, Conrad J. 
Ottosen, Carol C. 
Posey, Lawrence D. Jr. 
Reynolds, Richard S. 
Schneider, Lawrence I. 
Spongberg, Richard M. 
Williams, John B. 
Wortman, Andrew 
Zink, Robert D. 


Davis, Calif. 
Leonard, Arthur S., Spec. and Lect. 
Radiation Laboratory, 
Livermore, Calif. 
Bostwick, Wm. E., Elect. Engr. 
Evans, Paul !., Mech. Engr. 


Merkle, Theodore C. 
Nevin, Sherman, Physicist 


Petrie, Cdr. Benj. R. Jr., Chief, Physics Br. 


Los Alamos, Calif. 
Lyle, Alvin R., Staff Member 


CALIFORNIA, UNIVERSITY OF 

LOS ANGELES, CALIF. 
Charwat, Andrew F., Assoc. Prof. 
Herrick, Samuel, Prof. of Astronomy 
Kaplan, Joseph, Prof. of Physics 
Knuth, Eldon L., Assoc. Res. Engr. and 

Lecturer 

Mills, Kenneth S., Assoc. in Biology 
Newman, Daniel D., Sr. Engr. Aide 


Students 

Burgard, John F. 
Christensen, Howard L. 
Crowe, Thomas J. 
Dolce, Anthony 
Gold, Phillip 1. 
Goldfisher, Lester 
Hawson, Larry D. 
King, Richard A. 
Lacy, Eugene E. 
Levin, Paula 
Luko, James B. 
Pierson, David A. 
Saldinger, Irwin L. 
Stickney, Robert E. 
Yanow, Gilbert 


CALLERY CHEMICAL CO. 
CALLERY, PA. 
Brault, Robert G., Coord. Spon. Res. 
Huff, George F., Dir. of Res. & Develop. 
Muskogee, Okla. 
Bardin, J. S., Mgr. of Prod. 


Pittsburgh, Pa. 
Arnold, Edward R., Tech. Service Engr. 
McGriff, Stuart G., Prod. Mgr. 


Mulholland, Ramon A., Mgr., Marketing Div. 


Sanner, E. G., President 
Schechter, Dr. W. H., V. P.-Operations 


CAMBRIDGE CORP. 

LOWELL, MASS. 
Darling, Bradford, Sr. Engr. 
Graham, James A., Vice Pres. 
Logan, John W., President 


CAMLOC FASTENER CORP. 
LOS ANGELES, CALIF. 
English, James G., Western Sales Mgr. 


CANADA SOUTHERN PETROLEUM 
CALGARY, ALBERTA 


Gray, Gordon L., Geological Engr. 
CANADAIR, LIMITED 
MONTREAL, QUEBEC, CANADA 
Hebert, Guy, Physicist 
MacBrien, Jos. J., Mgr. Missile Sales 


CANADIAN ARMAMENT RES. & 
ESTAB. 
QUEBEC CITY, P.Q., CANADA 


Blake, Richard P., Sect. Leader 


DEVELOP. 


Cameron, Irvine R., Prop. Sect. 
Flinn, John W., Scientific Officer 
Martin, C. D., Grp. Leader 


CANADIAN ARMY 
ENGLAND 


Tippett, Capt. William J., Tech. Staff Officer 


CANADIAN ARSENALS, LTD. 
MONTREAL, CANADA 


Malcolm, Frederick W., Engrng. 


CANADIAN AVIATION ELECTRON 
MONTREAL, CANADA 


Heines, Jean Mathieu Hubertus, F/L 


CANADIAN DEFENSE RESEARCH 
OTTAWA, CANADA 


Hobbs, Clement F., Sr. Ballistics Officer 


Watson, Gordon Dulmage, Dir. 


CANADIAN LIQUID AIR CO., LTD 
MONTREAL, CANADA 


Savard, Guy, Mgr.-Develop. & Engrng. Dept. 


CANEL, 
MIDDLETOWN, CONN. 


Horan, John J., Test Engr. 


CANISIUS COLLEGE 
BUFFALO, N. Y. 


Student 
Huber, Joel E. 


CARRIER CORP. 
NEW YORK, N. Y. 


D’Alessio, Alfonso J., Engrng. Tech. 


Head 


Syracuse, N. Y. 
Jensen, Richard, Head Tech. Sect. 


ALEXANDER CARSON & CO. 
PHILADELPHIA, PA. 


Carson, Robert B., Vice Pres. 

J. C. CARTER CO. 

COSTA MESA, CALIF. 
Kilmer, M. D., V. P.-Engrng. & Sales 
Saxton, William W., Sales Mgr. 


CASE INST. OF TECHNOLOGY 
CLEVELAND, OHIO 


Supvr. 
LTD. 


BOARD 


Burlage, Henry Jr., Dir., Prop. & Aero Lab, 


Students 

Bixler, Wil 

Blazey, L. W. 
Dearing, Maicom V. 
Huttgren, Frank A. 
Irwin, Jack L. 
Neubauer, Edwin F. 
Peschel, Donald J. 
Powell, Roger W. 
Sabolic, Victor V. 
Vaughn, Chas. R. 
Witalis, Ronald E. 


Weap. Res. 


CATHOLIC UNIVERSITY OF AMERICA, 
WASHINGTON, D. C. 
Boehler, Gabriel D., Assoc. Prof. 


CAPITOL RADIO ENGINEERING INST. 


WASHINGTON, D. C. 


Student 
Lamm, Kenneth M. 


CAPTIVE SEAL CORP. 
TETERBORO, N. J. 


Palen, Peter H., V. P., Engr. 


CARBORUNDUM CO. 

PERTH AMBOY, N. J. 
Johnson, Boyd M., Vice Pres. 
Peskin, William L. 
Pytel, Edward J., Proj. Engr. 
Stach, Otto R., Mgr. Proj. Engr. 


Ten Eyck, John C., Washington Rep. 


Turner, Arthur A., Sales Mer. 
Wroten, W. L., Jr., Serv. Engr. 


Niagara Falls, N. Y. 


Best, Bushnell, Res. Engr. 
Nicholson, Kenneth C., Supvr. 
Ceramics Section 


CARNEGIE INST. OF TECHNOLOGY 


PITTSBURGH, PA. 
Archer, David H., Assist. Prof. 
McCabe, Charles L., Consultant 
Students 
Bane, James C. Jr. 
Fischer, Melvin M. 
Reed, Gary R. 
Shechter, Leonard J. 


Students 


D’Angelo, Anthony L. 
DeRosier, David J. 


CAYWOOD-SCHILLER ASSOCIATES 
CHICAGO, ILL. 

Schiller, Donald H., Partner 
C.B.S. LABORATORIES, A DIV. OF 


COLUMBIA BROADCASTING SYSTEM 
NEW YORK, N. Y. 


Bambara, Joseph E., Vice Pres. 


Goldhammer, Jerome S., Mgr., Eng. Liaison 


Goldmark, Peter C., President 
McMann, Renville, Proj. Engr. 


CDC CONTROL SERVICES, INC. 
HATBORO, PA. 


Wilson, Nathaniel S., Applications Engr. 


CELCO, INC. 
MAHWAH, N. J. 


Constantine, John M., President 


Engr., 


CENTRE COLLEGE 
DANSVILLE, KENTUCKY 
Student 
Morrow, Edwin P. 


CENTRO AERONAUTICO & ATOMICO 
ITALIANO 
ARLINGTON, VA. 


Fiorio, Dr. Franco E. 


compression systems 


for pressurizing —flow rating — testing 
MISSILES — AIRCRAFT - COMPONENTS — GENERAL 
INDUSTRIAL PRODUCTION and PROCESSING 


®@ Compact, pletely pr gi d @ Integral or remote full pressure 
systems—individualized to meet job storage for immediate high-flow 
or project needs rates 

© Compressors 4 or 8 cylinder, 40r6 @ Full range of MOBILE, SEMI- 


stage PORTABLE and FIXED SYSTEMS, 


motor or engine driven 
SEND DATA ON YOUR 


REQUIREMENTS OR WRITE 
FOR BULLETIN 100 


@ Positive moisture and oil removal 
by mechanical separators and puri- 
fier cartridges 


CARDOX CENTRAL COMPRESSION SYSTEMS 


CARDOX CORPORATION e 307 N. Michigan Ave., Chicago 1, Ill. 


Western States Distributor : 
General Air Equipment, 824 Hollywood Woy, Burbank, California 


elium q 
nitrogen 
; 
or Gir : 
= 47 to 150 
: Minus 85°F. : 
> 


your NUMBER ONE source for 
gh reliability, micro-miniature 


+..the name you can depend on 
for quality products that give 
you trouble-free performance 


ero Lab, _TRANSISTOR-AMPLIFIERS (Transpecs*) 


stage 


Liaison 


Centzalab 


Complete high-gain, low-power 
audio-amplifiers for pocket-size 
radios and recorders, hearing aids, 
microphones, test equipment, 
computers, and other equipment. 

Centralab’s new, revolutionar 
4-stage TA-11 transistor- 
is the smallest unit of its kind. It 
includes 4 special transistors, 5 
capacitors, 12 resistors, plus wiring. 

p to 75 db. gain at 1 kc. 
Input impedance 1000 ohms 
nominal, Operates from 1.3 v 
mercury cell or flashlight battery. 
Frequency characteristics, 250 to 
20,000 c.p.s. + 5 db., ‘adjustable 
to special requirements, Capacity 
up to 1 mf, 

Also choice of TA-6 and TA-7 
single-stage Transpecs* to meet other 
sub-miniature design requirements. 
*Trademark. 

Write for Bulletin 42-235, 


transistor-amplifier 


ELECTRONIC SWITCHES 


Rotary — 15/16” to 1-5/8” diam, 
Phenolic or Steatite insulation. = 
Single or multiple sections. 
Medium-duty power — For trans- 
mitter, industrial control, labora- 
tory testing, military, commercial. 
2-13/16" diam, 7-1/2 amp. rating 
at 110 v. 25,000 cycles minimum. 
Specialized — Lever, slide, tone, 
tuner sections, others. 

Write for Group B bulletins. 


Miniature Rotary-Action Rotary 
Rotary Switches Flat Switches Power Switches 


Lever-Action Ham-Type 
Switches Switches 


ENGINEERED 
Grade L-5A Steatite . , igh 
Alumina, 85% and 95% bole 
Grade L-2A Cordierite ... 
Grade L-2 Electrical Porcelain 

. Grade L-4A Zircon Porcelain, 
High dielectric and compressive 
strength, high heat resistance, 
Impervious to common acids. Can 
be metallized to close tolerances. 
Used increasingly to replace metals, 
plastics, low-grade porcelains. 


Write for Group E bulletins, 


Extruded Parts Pressed Parts 


VARIABLE RESISTORS 
1/2-w. standard — For radio, TV. 
Single, twin, or dual-concentric. 
15/16” diam. 250 ohms to 10 megs. 
1/10-w. sub-miniature — For hearing 
aids, communications, computers. 
5/8” diam, 500 ohms to 10 megs. 
1/4-w. sub-miniature—For instruments 
and military. 43/64” diam. 
10,000 ohms to 1 meg. — linear taper. 
Write for Group A bulletins. 


Radio and TY Wire-Wound 


CERAMIC CAPACITORS 


TC-BC — Discs, tubulars, 150 v to 
6,000 v.d.c.w. 1 mmf. — 0.1 mf. 
TC available + 100 to — 5250. 
High voltage — high accuracy — 
High-voltage types, up to 30,000 v.d.c.w. 
High-accuracy types, + 1% tolerance, 
500 v.d.c.w., up to 2, ,500 mmf. 
Trimmer — Tubular or flat. Meet 
JAN-C-81 specifications. 1 mmf. to 
400 mmf., 500 v.d.c.w 
Specialties — Feed-thru, stand-off, 
button-shape, potted, other capacitors. 
Write for Group C bulletins. 


Trimmer Specialties 


PACKAGED 
ELECTRONIC CIRCUITS 


Complete radio-TV circuits, amplifiers, 
oscillators, detector networks, resistor 
networks—including capacitors, resis- 
tors, wiring, and inductance manufactured 
to your specific performance limits. 
1/2-w. resistors meet applicable 
MIL-R-11 specifications. 50 ohms to 
50 megs. Capacitors up to .01 mmf, 


Write for Group D bulletins, 


Complete Radio and 
Amplifiers TV Circuits 


A DIVISION OF GLOBE-UNION INC. 
F E. Keefe Ave. * Milwaukee 1, Wisconsin 
In Canada: 804 Mt. Pleasant Rd. 


¢ Toronto, Ont, 
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CENTROL INC., 
COCOA, FLA. 
Mills, Lawrence W., Electronics Engr. 


CENTRONIX INC. 
COCOA, FLA. 


Bell, Opel K., Engr. 


CENTURY CONTROLS CORP. 
LINDENHURST, N. Y. 
Quass, Frank F., Pres. & Gen. Mgr. 


CESSNA AIRCRAFT CO. 
WICHITA, KAN. 


Ahrens, Donald J., Proj. Engr. 


Bauer, Norman D., Proj. Engr.-Missiles Dev. 


Cirineo, Fred V. Jr. 

Nyenhius, Roger J., Prop. Engr. 
Petroff, A. N., Dir. of Res. 
Roskam, Jan, Prelim. Design Engr. 
Roth, Don C., Tech. Engr. 

Salter, Tom, V. P., Engrng. 
Waring, Henry F., Chief Engr. 


CHAFFEY COLLEGE 
ONTARIO, CALIF. 
Hanson, Russell |., Assist. Prof. 


CHANCE VOUGHT AIRCRAFT, INC. 
DALLAS, TEXAS 

Beyer, Raymond H., Lead Designer 

Blaylock, R. C., V. P.-Engrng. 

Boyer, Luther J., Prop. Proj. Engr. 

Bramley, William J., Staff Engr. 

Brimmer, Robert A., Lead Prop. Engr. 

Briggs, Wm. B., R&D Proj. Engr. 

Caltabiano, Salvatore, Prop. Engr. 

Clark, John R., Chief Engr.-Aircraft 

Cook, Preston N. Jr., Lead Prop. Analyst 

Cox, Clement C. Jr., Engrng. Specialist 

Crawford, Chas. H., Engr. 

Crook, Norman L., Lead Aerodynamics 
Design Engr. 

Dawley, Richard E., Aero. Design Engr. 

De Marco, Michael F., Field Rep. 

Fox, Maurice W., Lead Weapon Sys. Engr. 

Geis, Jack W., Engr. 

Gibbons, H. B., Assist. Chief Engr.-Aircraft 
Tech. 

Graham, Harry M., Prop. Proj. Engr. 

Gray, Foster L., Sr. Prop. Engr. 

Gregory, L. D., Supvr., Adv. Weapon Sys. 
Analysis 

Hanson, Cdr. Eugene H., Mathematician 

Hesse, W. J., Chief, Adv. Weapons Ping. 
& Analysis 

Jarrett, Alfred L., Mgr. 

Jonah, Fred C., Staff Engr. 

Jordan, H. Ross, Arm. Staff Engr. 

Kosh, Albert A. H., Analyst ~ 

Ludwig, John W., Supvr. Design Grp. 

Murty, Kenneth T., Prop. Engr. 

Nicks, Oran W., Adv. Weapons Proj. Engr. 

Pearson, Chas. Robert, Sr. Designer 

Perry, Samuel O., Chief Engr. Missile Proj. 

Rodean, Howard C., Engrng. Specialist 

Rogerson, Thomas L., Engr. Proj. Planner 

Sanders, James L., Engrng. Specialist 

Schoolfield, William C., Assist. Chief 
Missiles Engr. ‘A’ 

Smith, Clarence P., Supvr. Prod. Design 

Townsend, S. J., Chief of Prop. 

Wurts, John, Lead Designer 

Zoehrer, Joseph A., Design Engr. 


CHANDLER-EVANS CO. 
DIV. PRATT-WHITNEY CO. INC. 
W. HARTFORD, CONN. 


Vitali, Ercole S., Assist. Ch. Engr. 
Wright, A. M., Chief Engr. 


Hollywood, Calif. 
Goslee, John W., Serv. Engrng. Dist. Supvr. 


CHAPLEY COLLEGE 
ONTARIO, CALIF. 


Aanstad, Lloyd A., Assoc. Prof. 


THE CHAPMAN VALVE MFG. CO. 
INDIAN ORCHARD, MASS. 
Heliquist, George A., Dir., Personnel Res. 
& Develop. 


CHEMALCO, INC. 
PASADENA, CALIF. 


Carter, James M., President 


CHEMICAL CONSTRUCTION CORP. 
NEW YORK, N. Y. 
DeFord, Harold L., Assist Proj. Engr. 


CHEMICAL CORN EXCHANGE BANK 
NEW YORK, N. Y. 
Vignot-Van Beuren, Alfred, Assist. Secretary 


CHEMICAL ENGINEERING 
NEW YORK, N. Y. 
Fremed, Raymond F., Assoc. Editor, 
Engrng. Practice 


CHICAGO, CITY OF 
Contos, Peter G., Supt. & Engr. 


CHICAGO AERIAL INDUSTRIES, INC. 
MELROSE PARK, ILL. 
Lowry, Robert K., West Coast Mgr. 
Maglietta, George M., Engrng. Rep. 


CHICAGO BRIDGE & IRON CO. 
CHICAGO, ILL. 
Harris, Chester A. Jr., Plant Supt. 
Herman, George R., Develop. Engr. 


CHICAGO MIDWAY LABORATORIES 
CHICAGO, ILL. 
Adamowicz, Charles M., Sr. Res. Engr. 
Jacobs, Kenneth H., Dir., Engrng. Div. 
Malis, Michael F., Res. Engr. 
Nicolosi, Sebastian J., Assoc. Dir. 


CHICAGO TRIBUNE N. Y. NEWS SYNDICATE 
CHICAGO, ILL. 
Mosley, Zack T., Aviation Cartoonist 


CHILTON CO. 
PHILADELPHIA, PA. 


Kaprielyan, S. Peter, Tech. Editor 


CHRISTIAN MFG. CO. 
PASADENA, CALIF. 


Welsh, John, Gen. Maer. 


CHRYSLER CORP. 

DETROIT, MICH. 
Adelson, Edward R., Mgr., Field Ser. Sect. 
Ajluni, Nasif Fred, Assist. Tech. Dir. 
Albert, Allan H., Mgr. Engr. Applied Math. 
Alexander, William S., Sr. Engr. 
Baker, Leonard L., Dir. of Mech. Lab. 
Ball, Peter C., Mech. Engr. 
Bender, Burwyn B., Mgr. Mech. Prod. 

Engrng. 
Biasell, LaVerne R., Chief Engr. Misile Res. 
Bound, Keith C., Electrical Design Engr. 
Brady, C. Allan, Gen. Mgr. 
Brandon, Ralph L., Supvr. Missile Oper. 
Brinckerhoff, Richard C., Engr. 
Buell, David N., Assist. Managing Engr. 
Butterfield, John P., Exec. Engr. 
Calabro, Anthony D., Physicist 
Camacho, Frank, Sr. Engr. 
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Struble, Glenn E., Assoc. Engr. 

Thomas, Delbert D., Staff Engr. 

Van Voorhees, Walter O., Grp. Leader 


es, 


STRAIGHT TALK TO ENGINEERS 
from Donald W. Douglas, Jr. 


President, Douglas Aircraft Company 


I’m sure you’ve heard about Douglas projects like 
Thor, Nike-Ajax, Nike-Hercules, Nike-Zeus, 
Honest John, Genie and Sparrow. While these 
are among the most important defense programs 
in our nation today, future planning is moving 
into even more stimulating areas. 

Working as we are on the problems of space 
flight and at the very borderline of the unknown, 
engineering excellence in all fields is essential. 


For you engineers who can help us move forward, 
opportunities are almost as limitless as space 
itself. 

If you thrive on tough problems — and there 
are many —we’d like to discuss a future at 
Douglas with you. 

Please write to Mr. C. C. LaVene 
Douglas Aircraft Company, Box V-620 
Santa Monica, California 
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Walker, Edwin W., Design Engr. 

Wall, John K., Aerodynamics Engr. 
Welther, Robert S., Design Engr. 

Whale, Wm. J., Design Engr. 

Wheaton, Elmer P., Chief Missile Engr. 
White, Wallace J. 

Williams, Robert Monroe 

Wilson, Earl L., Missile Engr. 

Young, Don F. 


Cape Canaveral, Fla. 


Coleman, Gerald C., Assoc. Engr. 
Warrington, Charles W., Design Engr. 


Charlotte, N. C. 
Beers Charles J., Chief 
Bolton, James L., Assoc. Engr. 
De Le nia, Richard P., Proj. Engr. 
Linds y, Herbert Jr., Assoc. Engr. 


Edward: AFB, Calif. 


Cund:‘f, R. E., Base Mgr. 

Duda C.R., Assoc. Engr. 

Prah' Val E., Engrng. Pilot 

Purd,, Robert W., Assist. Proj. Engr. 
Rich«rds, James H., Sr. Power Plant Engr. 
Wilson, Gordon R., Flight Test Engr. 


El Segundo, Calif. 
Barter, Joan W., Assist. Chief Design Engr. 
Breicenour, Robert C., Liaison Engr. 
Deane, N. Morris, Grp. Leader, Aero & 

Thermo Missiles Section 

Heinemann, Edward H., Chief Engr. 
Smith, A. M. O., Supvr.-Aero. Res. 
Van Every, K. E., Chief, Aerodynamics Sect. 
Vetter, Hans C., Aerodynamic Engr. 
Welden, Bill C., Field Service Engr. 


Holloman ADC, N. Mex. 
Jacobs, Irving, Missile Precision Mech. 


Long Beach, Calif. 

Bauer, Andrew B., Aerodynamics Engr. 

Byrnes, John M., Assoc. Engr. 

Coontz, Leland I., Res. Engr. 

Duclos, Clovis R., Draftsman ‘A’ 

Frazier, Robert J. 

Haas, Donald P., Res. Engr. 

Hikade, Gale B., Engrng. Planner 

Jackson, Thomas P., Air Cond.-Thermo 
Engr. 

Kelley, Harvey L., Res. Engr. 

Kimmy, Emmett R., Assoc. Engr. 

Kroy, Walter H. Jr., Assoc. Engr. 

Lehr, Raymond W., Assoc. Engr. 

Meehan, Donald L., Assist. Chief Prop. 
Section 

Niels, J. Beck, Chief, Prop. Section 

Paradis, Rexford P., Tech. Service Supvr. 

Petersen, C. H., Res. Engr. 

Radey, R. T., Prop. Test Grp. Leader 

Solliday, Horace S., Jr. Engr., Draftsman & 
Illustrator 

Wolin, Dale E., Sr. Design Engr. 

Wood, C. C., Chief Engr. 


Los Angeles, Calif. 
Capaloto, Joseph J,, Test Conductor 
Chamberlin, Jos. ‘‘Jac’’ A., Engrng. Des. 
Patuxent River, Md. 
Schalow, Peter S., Assoc. Engr., Flight-Test 
(Aerodynamics) 
Sacramento, Calif. 


Dolezal, Warren F., Assoc. Engrng. 
Goodman, John F., Missiles Engr. 
Kolb, Fletcher J., Power Plant Engr. , 
Neubauer, Peter, Power Plant Engr. 
Wadekamper, L. R., Oper. Engr. 


Tulsa, Okla. 

Anderson, Ernest Z., Assoc. Engr. 

Konecci, Eugene B., Head Human Fac. Grp 
Washington, D. C. 

Spraitz, Edward F., Assist. Washington Rep. 
White Sands Missile Range, N. Mex. 

Goodrich, Charles C., Assist. Nike Proj. 


Engr. 


MacDonald, Wm. W., Flight Test Engr. 
Muffler, Robert J., Equip. Grp. Mgr. 


DOW CHEMICAL CO. 

MIDLAND, MICH. 
Auro, Michael A., Chem. Engr. 
Mettes, David G., Process Engr. 
Moore, Fred W., Chemist 


Pittsburgh, Calif. 
Oja, Phyllis D., Res. Chem. 


DOYLE KITCHEN & McCORMICK 
NEW YORK, N. Y. 


Doyle, H. B. Jr., Account Executive 


DRACKETT CO. 
LOS ANGELES, CALIF. 


Corsette, Douglas F., Dir., Engrng. & Dev. 


D. R. B. 
VALCARTIER, P. Q. 


Dickinson, Lionel A., D.S.S.O. 


DRESSER DYNAMICS, INC. 
NORTHRIDGE, CALIF. 
Chao, George T. Y., Head Chemcal Kinetics 
Chestnut, John D., President 
Liu, Dr. Frederick F., Exec. V. P. & Dir. of 
Applied Res. 


DREXEL INSTITUTE 
PHILADELPHIA, PA. 


Etter, Charles G., Assoc. Professor 


Students 

Ayoub, Raymond G. 
Barmore, Frederick E. Jr. 
Bartkus, Edward 
Bevan, John J. Ill 
Boyle, Eugene J. Jr. 
Briggs, Gary G. 
Bronstein, Neil B. 
Di Meo, Frank N. 
Frangos, George E. 
Goodis, Neil 

Graff, James W. 
Griffiths, Edwin W. Jr. 
Hayes, James H. 
Henze, William Jr. 
lavicoli, Mario A. 
Janel, Peter J. 
Kagan, Stanley 
Kita, Stanley B. 
Kottler, Herbert 
Lange, Richard M. 
Lopez, Edmond S. 
Maire, Vincent B. 
Mazza, Carmen J. 
Mullin, Paul A. 
Nagy, William W. 
Pelz, Albert N. 
Poland, James E. 
Radke, Edward R. 
Schratt, Joseph R. 
Schroeder, Lee S. 
Schubele, Charles W. 
Searight, John C. 
Sinusas, Robert R. 
Smith, Francis J. 
Smith, Walter M. 
Suwala, David W. 
Tedesco, Achille A. 
Ugro, Josef V. Jr. 


DREYERS & CO. 
NEW YORK, N. Y. 


Ashley, Sheldon, Investment Broker 


DANIEL DRIFICE FITTING CO. 
HOUSTON, TEX. 


Filban, Thos. J. Jr., Res. Physicist 


DUKE UNIVERSITY, 
DURHAM, N. C. 


Student 
Robins, Herbert T. 
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ALLEN B. DuMONT LABS. INC. 


CLIFTON, N. J. 
Bjorkman, John W., Mgr., Military Market 
DuMont, Allen B., Chairman of the Board 
Lazur, John W., Dir., Mil. Equip. Dept. 
Los Angeles, Calif. 
Kline, Melvin B., Mgr., Missile Engrng. 
E. Paterson, N. J. 
Cavanagh, Robert T., Dir., Res. & Develop. 
Shea, Robert A., Mgr. Missile Engrng. (East) 
Dayton, O. 
Stein, R. J., Mgr. Dayton Office 


E. |. DuPONT de NEMOURS & CO. INC. 
WILMINGTON, DEL. 
Downs, Robert R., Designer Engr. 
duPont, Irenee Jr., Dir., Tech. Service Lab. 
Rogers, John D. Jr., Engr. 
Van Kirk, Theodore J., Engr. 


El Monte, Calif. 
Dent, Roy J., Tech. Rep. 
Marcum, Elburn D., West Coast Tech. Rep. 
Stoll, Wm. R., West Coast Mgr. Elchem. 
Dept. 
Aiken, S. C. 
Macafee, Irvin M. Jr., Chem. Engr. 


Gibbstown, N. J. 
Jones, John W., Sr. Physicist 
Johnson, William G., Res. Chem. Engr. 
Mock, Gene V., Tech. Assist. 
Smiley, Robert A., Res. Chem. 
Zarge, Herbert, Chem. Engr. 

Newark, N. J. 
Cooper, Joseph H., Res. Supvr. 


THOMAS H. DURFEE & ASSOCIATES 
VENTURA, CALIF. 


Durfee, Thomas H., Pres. & Owner 


DU WES ENGINEERING CO. 
SANTA MONICA, CALIF. 


Sarbacker, Robert E., Designer 


DYNAMIC RESEARCH INC. 

LOS ANGELES, CALIF. 
Heikaus, Klaus G., Draftsman 
LaFleur, James K., President 


DYNEX, INC. 

HASBROUCK HEIGHTS, N. J. 
Burnett, James G., Vice Pres. 
Schultz, Leo Dunkin, Sr. Res. Engr. 


EAGLE SIGNAL CORP. 
MOLINE, ILL. 


Komatar, Frederick A., Sr. Des. Engr. 


EAST TEXAS STATE COLLEGE 
COMMERCE, TEX. 


Student 
Banner, E. Paul 


EASTERN AIR LINES 
NEW YORK, N. Y. 


Alsop, Howard C., Captain 
Beninati, Clarence A., Jr. Engr. & Drafts. 
Wagner, Julius A., Captain 


EASTERN ENGINEERING CO. 
NEW YORK, N. Y. 


Diamond, Robert S., Engrng. Des. 


EASTMAN KODAK CO. 
ROCHESTER, N. Y. 
Forman, William Barard, Asst. Dir., 
Apparatus Res. & Devel. 
Green, Newton B., V. P., & Gen. Mgr. 
Gunnison, George S., Supervising Devel. 
Engr. 
McLaughlin, Edgar H., Supt. R D & Engr. 
Tuttle, Fordyce E., Dir., Res. & Devel. and 
Navy Ordnance Div. 
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EBASCO SERVICES INC. 
NEW YORK, N. Y. 
Friend, Walter F., Nuclear Engrng. Consult. 


Noxon, Mont. 
Bain, Addison, Draftsman 


ECKEL VALVE CO. 
SAN FERNANDO, CALIF. 
Bly, John R., V. P. & Gen. Mgr. 


EDGERTON, GERMES, LOUSEN & GRIER 
BOSTON, MASS. 
Brettler, B. J., Sr. Scientific Exec. 


THOMAS A. EDISON INDUSTRIES, 
ROSELAND, N. J. 
Fisher, Fenimore, Chief Product Engr. 
Toler, Thomas W., Systems Mgr. 


EGLI & GOMPF INC. 
CALVERT, N. J. 
Barnes, Ellis Howard, Jr., Proj. Designer 


EISELE & KING, LIBAIRE, STOUT & CO. 
NEW YORK, N. Y. 
Pustilnik, Jerome M., Security Analyst 


THE ELECTRIC AUTO-LITE CO. 
TOLEDO, O. 
Spaulding, George E., Dir. of Research 


ELECTRIC STEEL FOUNDRY CO. 
LOS ANGELES, CALIF. 
Kunkel, O. Scott, Mgr. of Sales 


ELECTROLIZING CORP. 
PROVIDENCE, R. I. 
Prentice, Richard C., Staff Engr. 
Stratton, John C., Engrng. Mgr. 


ELECTRO-MECHANICAL PRODUCTS 
GARDEN CITY, MICH. 
Beauchamp, Frank W., Exec. V. P. 
Hebron, Robert G. 
Quantz, Chester C., V. P. 
Spencer, George T., Sales Mgr. 


ELECTRONIC COMMUNICATIONS, INC. 
ST. PETERSBURG, FLA. 
Dingley, Edward N., Staff Res. Engr. 


ELECTRO-OPTICAL SYSTEMS INC. 
PASADENA, CALIF. 
Fisher, James H., Sr. Staff Member 
Naiditch, Sam, Sr. Scientist 
Zarem, Dr. Abe M., President 


ELECTRONIC COMMUNICATIONS, INC. 
ST. PETERSBURG, FLA., 
Harrod, Harvey T., Regional Sales Mgr. 
Loebel, Mitchell 
Slotkin, Albert, Regional Sales Mgr. 


ELECTRONIC SIGNAL CO. 
JAMAICA, N. Y. 
Ellenberg, C. H., Professional Engr. 


ELECTRONICS CORP. OF AMERICA 
CAMBRIDGE, MASS. 

McKenney, Henry, V. P. Engrng. 
ELECTRONICS INSTITUTE INC. 
DETROIT, MICH. 

Student 

Feldman, Harold 
ELECTROTEC CORP. 

SOUTH HACKENSACK, N. J. 
Talamini, Arthur J., Jr., Dir. of Engrng. 


EL MONTE RUBBER CORP. 
EL MONTE, CALIF. 


Galitza, John P., President 
ELON COLLEGE 
ELON COLLEGE, N. C. 


Student 
Sharpe, Winstead G. 


EL PASO ELECTRIC CO. 
EL PASO, TEX. 


Stauffer, Peter, High Pressure Floor Op. 


EMERSON ELECTRIC CO. 

ST. LOUIS, MO. 
Fordyce, Samuel W., Proj. Engr. 
Maisak, R. Lawrence, Adv. Mech. Engr. 


EMERSON ELECTRIC MFG. CO. 
DAYTON, O. 


Small, C. D., Mgr. 


St. Louis, Mo. 
Poll, Kenneth O., Contracts Rep. 


EMERSON SCHOOL 
MASSILLON, O. 


Albaugh, James, Teacher 


A. H. EMERY CO., 
NEW CANAAN, CONN. 


Mills, Hugh A., Mech. Engr. 


ENGELHARD INDUSTRIES, 
NEWARK, N. J. 


Litterer, William E., Jr., Sales Engr. 


ENGINEERING ASSOCIATES 
DAYTON, O. 
Littell, Charles C., Jr., Pres. & C. E. 


ENGINEERING SUPERVISION CO. 
NEW YORK, N. Y. 
Berg, Lawrence, Proj. Engr. 
Chalek, Joel S., Machine Designer 
Dietrich, Karl A., Consultant 
Zeitlin, Alexander, President 


ENGLEMAN & CO. INC. 
WASHINGTON, D. C. 
Bollum, C. W., Sr., Executive V. P. 
Swartzel, Karl D., Director 


ERA ENGINEERING INC. 
SANTA MONICA, CALIF. 


Shonerd, David E., President 


ESSEX WIRE CORP. 
FORT WAYNE, IND. 


DeWalt, Ronald K., Process Engr. 


ESSO RESEARCH & ENGINEERING CO. 
LINDEN, N. J. 
Crampton, Alton B., Mer. 
Dukek, William G., Aviation Rep. 
Geddes, Ben W., Assist. Director 
Katzman, Richard A., Mech. Engr. 
Longwell, John P., Assist. Director 
McNab, J. G., Coordinator of Petroleum 
Products & Medical Research 
Rickles, Nathaniel H., Res. Engr. 
Sweeney, William J., V. P. 
Tobias, George S., Section Head 


ETHYL CORP. 
DETROIT, MICH. 


Beatty, Harold A., Tech. Staff 

Sugimoto, Roy, Research Supvr. 

Werner, Robert, Research Chemist 
New York, N. Y. 

Hubner, William H., Business Research 


EVEREST & JENNINGS INC. 
LOS ANGELES, CALIF. 


Gooding, Jack D., Research Engr. 


EXCELCO DEVELOPMENTS, INC. 
SILVER CREEK, N. Y. 


Newman, Albert J., V. P. and Sec. 


EXPERIMENT INC. 

RICHMOND, VA. 
Burke, Jerry A., Jr., Exec. V. P. 
Gilmer, William N., Director 
Mullen, James W., Il, President 
Scott, Frederic R., Technical Editor 
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Scott, Russell Cecil, Assist. to V. P. 
Wolf, Robert L., V. P., Tech. Operations 
Wilkerson, Emery C., Head 


E. R. FAELTEN CONSULTING ENGINEERS 
BUFFALO, N. Y. 
Geitlinger, Wm. K., Draftsman 


THE FAFNIR BEARING CO. 
DENVER, COLO. 


Luttrell, James E., District Mgr. 


FAIRCHILD ENGINE & AIRPLANE CORP, 
HAGERSTOWN, MD. 
Barron, John C., Mgr. Washington Coer. 
Boutelle, Richard S., President 
Flood, Arthur F., Exec. Vice Pres. 
Lescher, George W., Chairman, Pro 
Evaluation Board 
Petersen, Lawrence P., Flight Test T :ch., 
White, George C. Jr., Ch. Proj. Eng. 
Missiles 


Fairchild Engine Division 
Deer Park, N. Y. 
Ackerman, Anthony T., Test Engr. 


Chapline, George F., Vice Pres. & Ger Mar. 


Chinitz, Wallace, Res. Engr. 

Coe, Warren, Res. Analyst 

Ervin, Augustus L., Assist to the Dir. of 
Planning, Cust. & Relations 

Genovese, Joseph A., Engr. 

Gregory, A. T., Chief Engr. 

Grieco, Jos P., Dev. Engr. 

Gross, Robert A., Chief Res. Engr. 

Halpert, Albert L., Test Engr. 

Hammen, T. F. Jr., Assist Chief Engr 

Lieberstein, Melvin, Analytical Engr. 


Newbold, F. E. Jr., Vice Pres. & Gen. Mgr. 


Padovano, Vincent A., Engrng. Analyst 
Pollack, Seymour V., Analytical Engr. 
Reiff, Jack J., Design Detailer 
Warlick, John H. Jr., Proj. Engr. 


Fairchild Guided Missiles Division 
Wyandanch, N. Y. 
Lecat, Robert, Assist. Pr. Engr. 
Merrill, Grayson, Dir. of Engrng. 
Multer, Martin H., Engr. 
Schnur, Albert A., Jr. Engr. 


Stratos Div., Bayshore, N. Y. 
Boretz, Jonathan E., Sr. Proj. Engr. 
Collis, Charles, Mgr., Western Branch 
Creek, Alfred E., Mgr., Seattle Office 
Kalikoff, Stanley, Assist. Res. Engr. 
Makowski, Jerzy, Chief of Adv. Plan. & 

Research 

Meyers, Norman, Proj. Engr. 


SHERMAN FAIRCHILD & ASSOCIATES, INC. 
YONKERS, N. Y. 
Williamson, C. Glen, Management Assoc. 


FAIRFIELD SHIPBUILDING & ENGINEERING 
GLASGOW S.W.I. SCOTLAND 


Beresford, Donald G., Mechanical Engr. 


FAIRLEIGH DICKINSON UNIVERSITY 
TEANECK, N. J. 

Erk, Vernon O., Head 

Hautau, Ralph, Instructor 


Students 

Collins, Thomas 
Jorgensen, Robert R. 
Kineyko, William R. 
La Rose, Robert P. 
Krieg, Joseph J. Jr. 
Kroner, Layne 

Miller, George P. 
Morales, John J. 


FARNSWORTH ELECTRONICS CO. 

FT. WAYNE, IND. 
Bader, Francis Dunham, Sr. Tech. 
Banichar, Victor Louis, Design Engr. 
Day, Donald R., Design Lead Draftsman 
Fogel, Jerry S., Draftsman 
Hunt, Harold E., Engrng. Writer 
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Jackson, Roy, Mgr., Proj. Control 
Pominville, Robert Ralph, FEQCE 
Stults, Marion B., Engr. Writer 
Wier, Truman H., Elec. Engr. 


FEDERAL TELECOMMUNICATIONS 
LABORATORY 
NUTLEY, N. J. 
Bailey, Robert S., Assist. Lab. Dir. 
Birnbaum, Arnold, Sr. Proj. Engr. 


Press, Martin, Sr. Proj. Engr. 
Waer. Richard R., Exec. Engr. 


FENCO-i/ARRIS 
TORON’O, CAN. 
Ximeres, Victor, Designer 


FENN COLLEGE 
CLEVELAND, O. 
Stude ots 
Brue., Alfred J. 
Chon a, Paul 
Culp. John J. 
Deeter, Ronald C. 
Devries, Richard C. 


© Mer. Dini, John W. 


Dunatov, Joseph J. 
Essick, James F. 
Fetters, John L. 
Geiger, Wm. R. 
Goodwin, William E. 
Lorenzo, Carl F. 
Manko, John C. 
Mazurowski, Melvin J. 
Meng, Philip R. 
Mitchell, Lawrence C. 
Palmer, David C. 


. Mgr. Petrasek, Donald W. 


st 


Pfeifer, William H. 
Richards, William A. 
Ricksecker, Richard P. 
Schwab, Frederick C. 


Cookson, Albert E., Assoc. Lab. Dir. 


Schwartzkopf, Kenneth G. 
Shannon, John L. 

Smith, Allan J. Jr. 
Solinski, Edward M. 
Swaney, James L. 

Turk, Fred G. 

Vanek, Dennis W. 
Woodcock, Ray 

Zidek, Paul D. 


FENWAL, INC. 
ASHLAND, MASS. 
Gallagher, Robert E., Northeast Dist. 
Aviation Sales Mgr. 
Robertson, Allan S., Vice Pres. 


FIDELITY CASUALTY INSURANCE CO. 
NEW YORK, N. Y. 


Licata, James P., Analytical Chemist 


FIRESTONE TIRE & RUBBER CO. 
AKRON, O. 
Berus, Edward R., Physicist 
Davies, William O., Physicist 
Los Angeles, Calif. 
Bend, Donald Walter, Field Engr. 
Bray, Richard A., Field Engr. 
Davenport, Robert E., Design Engr. 


Donnelly, James J. Jr., Sr. Mech. Engr., 


Prop. Group 
Ellis, Alvin, Engr. 
Fellion, Glenn R., Sr. Proj. Engr. 
Gelo, Joseph W., Sys. Electronic Engr. 
Gibson, H. I|., Gen. Mgr. 
Hedberg, James H., Sr. Staff Engr. 
Kuntz, Robert F., Factory Mgr. 
Maier, A. E., Supvr. Field Engr. 
Moore, Beal P., Sr. Engr. 


Nathe, Robert U., Supvr., Electronic Sys. 


Rhode, C. W., Assist. Supvr. 


Sawyer, Houghton F., Supvr., Prod. Engrng. 


Electronics 


Sigley, Daniel T., Chief Engr. 
Smith, Lloyd E., Sr. Engr. 
Stephens, Floyd R. Jr., Sr. Engr. 


Monterey, Calif. 
Hunnicutt, Richard P., Sr. Engr. 
Lucas, G. Earl, Sr. Systems Engr. 


THE FIREWEL CO. INC. 

BUFFALO, N. Y. 
Cummins, Richard D., Res. Dir. 
Goodell, John C., Vice Pres. 
Kelthy, Henry J., Res. Proj. Engr. 


FISCHER & PORTER 
HATBORO, PA. 
Greenfield, Alexander, Vice Pres. 


Haupt, Frank P., Mgr. Applic. Engrng. Dept. 


Lynch, Douglas R., Supvr., Applic. Engr. 


Muhleisen, Edward H., Aircraft & Missile 


Industry Mgr. 
Shapcott, Ralph L., Gen. Mgr. 


FLAME RESEARCH, INC. 
PITTSBURGH, PA. 


Manton, John, President, Dir. of Res. 


FLIGHT ENTERPRISES INC. 
WINDSOR LOCKS, CONN. 
Trasko, Edward H., Structura! Engr. Aero. 


FLIGHT REFUELING, INC. 
BALTIMORE, MD. 


Newhall, Charles W. Jr., President 


FLIGHT RESEARCH INC. 
RICHMOND, VA. 
Curdts, Wm. T. Ill, V. P. & Gen. Mgr. 


FLORIDA STATE INSTITUTIONAL DENTAL 


SERVICES 
RAIFORD, FLA. 


Klier, Alexander G., Doctor of Dental Surg. 


tip motors of helicopters. 


As a monopropellant, hydrogen peroxide repre- 
sents a compact power source. It carries its own 


Hydrogen peroxide powers reaction motors . . . oper- 
ates gas turbines... launches planes... runs rotor- 


Can Becco Research 
Help You with Propulsion? 


source. A wealth of information and experience, col- 
lected over a decade of active research in this field, 


is available and ready to be applied to problems of 


built-in supply of oxygen to permit combustion of 


hydrocarbon-type fuels in bi-propellant systems 
lacking an external or adequate air supply. 


Becco Research has been an important factor in 


the development of hydrogen peroxide as a power 
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using hydrogen peroxide as a source of energy. Feel 
free to write us with no obligation on your part. 


BECCO CHEMICAL DIVISION 


Food Machinery and Chemical Corporation 
Station B, Buffalo 7, New York 


BECCO 


_ FMC CHEMICALS INCLUDE: BECCO Peroxygen Chemicals * WESTVACO Phosphates, Barium and Magnesium 
Chemicals © WESTVACO Alkalis, Chlorinated Chemicals and Carbon Bisulfide * NIAGARA Insecticides, Fungicides and 
Industrial Sulphur ¢ OHIO-APEX Plasticizers and Chemicals * FAIRFIELD Pesticide Compounds and Organic Chemicals 
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FLORIDA STATE UNIVERSITY 
TALLAHASSEE, FLA. 


Student 
Hofflander, Alfred E. 


FLORIDA, UNIVERSITY OF 
GAINESVILLE, FLA. 
Ekquist, Donald G., Aerodynamics Design 
Engr. 
Miller, Wm. H., Assoc. Prof. 


Students 

Abney, Robert D. 
Bell, Philip A. 
Biekking, Shirley F. 
Blum, Floyd W. Jr. 
Broadbent, George E. 
Butterfield, Lawrence D. Jr. 
Deane, John J. Jr. 
Dabbs, Joseph R. 
De Grandcourt, Robert F. 
Donald, Richard G. 
Eberwine, James A. 
Eisenberg, Herbert 
Floyd, Jay L. (Miss) 
Frye, Robie D. 

Fyke, Thomas R. 
Garcia, Antonio M. 
Hampton, Ronald G. 
Hawkins, Richard L. 
Hof, Paul X. 
Jackson, Marshall W. 
Jackson, Richard H. 
Johns, Richard E. 
Katz, Henry S. 

King, Philip 
McDonald, Harrison H. Jr. 
Magliveras, Spyros S. 
Marvin, Jack Moss 
Moulton, Judson D. 
Norby, Larry D. 
Pease, Philip B. 
Peet, Donald S. 
Polcar, Jerry L., 
Puthoff, Harold E. 
Roy, Ronald E. 
Schilling, Wm. P. 
Smith, Stephen B. 
Upson, James D. 
Vzivzis, Klearhos J. 
Watson, Donald G. 
Well, James R. 
Wesson, Jerry J. 
Yongue, James M. 
Yulish, Charles B. 
Zaffery, Efstratios D. 


FLUIDYNE ENG. CORP. 
MINNEAPOLIS, MINN. 


Christopherson, C. D., Proj. Engr. 
Frame, J. Leonard, President 
Holdhusen, James I., Vice Pres. 


FLYING SAUCERS INTERNATIONAL 
LOS ANGELES, CALIF. 

Miller, Max B., Director-Editor 
FOGGING & DUSTING SERVICE INC. 
UPPER MONTCLAIR, N. J. 

Cochran, Alexander M., President 


THE FOLEY-SINCLAIR CO. 
WASHINGTON, D. C. 


Sinclair, Leo P. Jr., Partner 


FOLEY’S 
HOUSTON, TEX. 
Shifficki, William, Vice Pres. 


FOOD MACHINERY & CHEMICAL CORP. 
NEW YORK, N. Y. 
San Jose, Calif. 

Hait, James M., Executive V. P., Mgr. 


Wilbur, Paul C., V. P. & Dir. of Res. Mach. 


Divs. 


Chiksan Co., Brea, Ill. 
Warren, Victor M., Design Engr. 


Becco Chemical Division, 
Buffalo, N. Y. 

Bloom, Ralph Jr., Tech. Coordinator 

Borkan, Jacob D., Chemist 

Davis. Noah S., Director 

Dobrzynski, Walter J. Jr., Proj. Chemist 

Flach, Donald O., Assist. Supvr. 

Goldschlag, Leo, Sr. Res. Chemist 

Gurnee, Robert L., Washington Rep. 

Johnson, Charles H., Proj. Engr. 

Kauffmann, Hans V., Tech. Director 

Keefe, John H., Mgr. 

Kubica, Andrew J., Supvr. Prelim. Design 
Grp. Special Proj. Branch 

Moore, Vernon E., West Coast Mgr. 

Naistat, Samuel S., Mgr., Physical-Engrng. 
R/D 

Nelson, Dewey H., Sales Mgr. & Assist. 
Div. Mer. 

Shutts, Albert P., Sales Maer. 


Westvaco Chior-Alkali Division 

New York, N. Y. 
Dean, Robert R., Mgr., Commercial Develop 
Derr, Paul F., Tech. Coord. & Techn. Sales 
Gilbert, Frederick A., President 
Hefferman, Robert W., Mgr. Technical Serv. 
Prutton, Carl F., Executive Vice Pres. 
Sancrainte, Willard A., Proj. Engr. 
Rose, B. L., Mgr. Dimazine Sales 
Rose, William B., Mgr. Develop. Dept. 


FOOTE MINERAL CO. 

BERWYN, PA. 
Dezmelyk, Eugene W., Mer. Engr. Dept. 
Luckenbach, W. F., Mgr. Chem. Sales 
Markowitz, Meyer M., Sr. Res. Chem. 


FORD INSTRUMENT CO., 

DIV. OF SPERRY RAND CORP., 

LONG ISLAND CITY, N. Y. 
Bauschinger, Oscar H., Dept. Head Engr. 
Brown, Lawrence S., Mgr. Missile Dev. Div. 
Burrows, Dr. Chas. R., V. P. for Engrng. 
Coulson, Armand L., Vice Pres. for Sales 
Crowley, Thomas J., Engr. 
Essex, Alois, Dept. Head 
DeFloria, Robert N., Principal Engr. 
Gilino, Norman Robert, Proj. Engr. 
Jahn, Raymond F., President 
Karatzas, Charles, Principal Engr. 
Leonard, John P., Design Engr. 
Linn, S. Stephen, Dept. Head, Engrng. 
Lorenzo, Celestin, Design Leader 
Muth, Stephen A. Jr., Tester 
Rockwell, Chas. S., President & Gen. Mgr. 
Scheuer, Lewis J., Dir. of Engr. 
Weber, W. F., Assist. to V. P. for Sales 


FORD MOTOR CO. 

DEARBORN, MICH. 
Coombe, John V., Assoc. Mobile Planning 
Egli, Adolf, Mgr., Auto. Res. Dept. 
Ference, Michael Jr., Dir., Scientific Lab. 
Frey, Dr. Donald Nelson, Exec. Engr. 
Hill, Eugene F., Mgr. Chem. Dept. Sci. Lab. 
Kucher, A. A., Vice Pres. 
Manera, Salvatore A., Gas Turbine Res. 

Engr. 


Aircraft Engine Div., Chicago, Ill. 
Hitzemann, G. C., Supvr. Mfg. Engr. 
Hyler, Loiell L., Supvr.-Tech. Serv. Sect. 
Insley, Robert, Chief Product Engr. 
Kallevik, Ben E., Supvr.-Mfg. Engr. Dept. 
Laing, R. W., Mgr., Design Engrng. Dept. 
MacRae, Boynton S., Mgr., Admins. & 

Engrng. Services 
Richard, John R., Engrng. Prog. Planner 
Sawicki, Stephen M., Sr. Quality Control 
Process Engr. 
Schwartz, Emil, Sr. Mach. Prod. Engr. 
Smith, Sanford R., Engrng. Reports Supvr. 


GRD Maintenance, Romeo, Mich. 
Hall, Wesley, L. 


FORDHAM UNIVERSITY 
NEW YORK, N. Y. 
Student 
Burkhardt, Pau! J. 


FORT WAYNE CORRUGATED PAPER CO. 
ROCHESTER, N. Y. 


McNelly, Donald P., Div. Mgr. 


FORT WORTH STEEL MACHINERY Co. 
FORT WORTH, TEX. 


Nolan, James R., Mgr. 


THE FOUR WHEEL DRIVE AUTO CO. 
CLINTONVILLE, WISC. 


Peters, Wesley H., Mgr. 


THE FRANKLIN INSTITUTE 
PHILADELPHIA, PA. 
Fahrney, Rear Admiral Delmer ist. 
Levitt, Israel M., Dir.-Fels Planetariim 
Streeter, John W., Director of Meeti gs 


FREBANK CO. 
GLENDALE, CALIF. 


Lamont, Ernest A., Proj. Engr. 


FRENCH EMBASSY 

WASHINGTON, D. C. 
Arnaud, Lt. Col. Jean, Assist. Air Att che 
Crepin, Lt. Col. Jean A., Assist. Air /-tache 
Ravaud, Rene R., Cmdr. Chief 


FRENCH NAVY 
Bloch, Rene M., Commander 


FRUEHAUF TRAILER CO., 

DETROIT, MICH. 
Bowmrich, John J., Assist. to the Pres. 
Gardner, Tracy B., Proj. Engr. 


Los Angeles, Calif. 
Copeland, Lawrence A., Design Engr. 
Kertson, J. A., Mgr. 
Martin, James C., Chief Engr. 
Parker, Robert F., Sr. Proj. Engr. 
Porter, Stephen J., Western Rep. 


FULTON-IRGON CORP. 
DOVER, N. J. 


Fulton, David, President 
Irgon, Joseph, Vice Pres. 


FUTURECRAFT CORP. 
EL MONTE, CALIF. 


Burke, Robert W., Engr. 


Chilcoat, Murray A., Chief Engr. 
Hiatt, Clifford H., Designer 
Piet, Meyer, President 

Rubins, William S., Engr. 


G-V CONTROLS INC. 
E. ORANGE, N. J. 


Marks, J. David, Mgr. of Engrng. 


JAMES C. GALLOWAY CO. 
LOS ANGELES, CALIF. 


Galloway, James C., Owner 
Underwood, H. Burt, Sales 


GAMMADION FILM 
RIDGEFIELD, CONN. 


Sheehan, Robert F., Director 


THE GARRETT CORP. 
LOS ANGELES, CALIF. 


Phelan, Arthur J., Assist. to V. P. of Engr. 
Ramsaur, W. R., V. P. in Charge of Engrng. 


GAZDA ENGINEERING CO. 
CRANSTON, R. I. 
Gazda, Antoine, President 


JOHN W. GEARY CO. 
ROSEMONT, PA. 
Geary, John W., Owner 


GENERAL ANILINE & FILM CO. 
NEW YORK, N. Y. 
Beller, Dr. H., Proj. Director 
Hessel, Frederick A., Commercial Res. Mgr. 
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Some of Ford Instrument’s current 
or recent programs include: 

Inertial guidance systems... 

including Redstone and Jupiter 


Missile launching and control order 
computers 


: Navigational and mission control 
= systems and computers 


Analog and digital computer systems 


Fuzing, arming and other warhead 
contro! equipment 


Plotting equipment 
Nuclear systems and controls 
Gunfire controls 
Drone controls 


Mgr. 


Ford Instrument Co. Engineer checks air-bearing gyro for angular. drift on equatorial test 
stand. Test can show up drift rates as low as one revolution in 40 years. Tests like this. . . 


helped Army put “Explorer” into orbit 


A special guidance system for the Jupi- 
ter C, developed by the Army Ballistic 
Missile Agency, was used to launch the 
first U. S. artificial satellite into space. 

Many components of this system were 
provided by Ford Instrument Co., prime 
contractor for both the “standard” U. S. 
Army Redstone and Jupiter guidance 
systems. 

The fabulously-equipped, fantasti- 
cally-clean gyro lab (above) is only a 
small part of the advanced research and 


development facilities available at Ford 
Instrument Co. They’re used to create 
and produce the incredibly accurate con- 
trol systems called for by modern tech- 
nology in both government and industry. 

And Ford Instrument’s large-scale 
precision manufacturing facilities can 
turn even the most critical system re- 
quirements into working “hardware” on 
a quantity-production basis. Our Liaison 
Engineers are at your service to discuss 
your system requirements. 


FORD INSTRUMENT Co. 


DIVISION OF SPERRY RAND CORPORATION 


31-10 Thomson Avenue, Long Island City 1, New York 
Field Sales Offices: Beverly Hills, Calif.; Dayton, Ohio 
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GENERAL ASTRONAUTICS CORP. 
NEW YORK, N. Y. 
Canney, Heyward E. Jr., Chr. of the Board 
De Rienzo, Louis N. Jr., Chief Educational 
Division 


GENERAL DYNAMICS CORP. 
NEW YORK, N. Y. 
Sullivan, Patrick J., Dir. of Pub. Relations 


Electric Boat Division 

Groton, Conn. 
Cameron, Donald A., Engr. 
Laurence, Robert L., Chem. Engr. 


GENERAL ELECTRIC CO. 
SCHENECTADY, N. Y. 

Armstrong Robert S., Analytical Engr. 

Berman, Kurt, Mgr. Adv. Engrng. 

Buchhold, Theodore, Consulting Engr. 

Cash, Norman E., Design Change Co-ord. 

Cohen, Arnold D., Sys. Engr. 

Cook, Newell C., Ph.D., Res. Chem. 

Corriveaux, Frank, Foreman Mach. Tool 
Status 

Crimp, Frank W. Jr., Supvr. 

Dahli, A. |., Engr. 

Dresser, Kenneth J., Engr., Rocket Eng. 

Eichhorn, Karl F. Jr., Sys. Integration Engr. 

Finger, Elmer |., Test Supvr. 

Fried, Erwin, Engr. 

Gompertz, Richard F., Mgr.-Engr. 

Halliday, John W., Engr. 

Hancock, William L., Electronic Develop. 
Engr. 

Hull, Edwin H., Mech. Engr. 

Kleczek, Walter S., Mgr.-Vanguard Eng. 

Lantz, Edward, Engr. 

Lonon, David M. III, Engr. 

MacLeod, John H., Supvr. Tech. Personnel 
Develop. & Placement 

Miller, Dudley G., Sr. Engr. 

Munch, Neil E., Prelim. Design Engr. 

Munroe, Gilbert C., Prop. Evaluation Engr. 

Neuffer, Bruce H., Engr. 

Norris, R. Hosmer, Consulting Engr. & 
Heat Transfer 

Norton, John L., Supvr., Eng. Test Unit 

O'Connor, Edward K., Methods Engr. 

Relyea, Louis K., Supvr. 

Rhodes, Harvey H., Prelim. Design Engr. 

Rose, Robert K., Systems Engr. 

Ruggiero, Daniel J., Specialist Oper. 

Schmidt, E., Consultant 

Schreib, R. R. Jr., Systems Engr. 

Schultz, Frederick E., Rocket Design Spec. 

Sheldon, Zachary D., Consultant Engrng. 
Applic. 

Swartz, Theodore C., Engr. Res. Lab. 

Tomlinson, Lee H., Combust. Engr. 

Walker, Frank J., Engr. 

Wright, Eugene A., Mgr.-X-409 Proj. 

Youmans, E. Howard, Engr. 


Anchorage, Alaska 
George, Ralph C., Supvr., H.M.E.E. 


Burlington, Vt. 
Ashley, Eugene, Engr. 


Chicago, Ill. 
Coleman, Henry B., Mgr. Chicago Terr.-Av. 
& Def. Ind. Sales. 


Cincinnati, O. 
Adamson, A. P., Mgr.-Engine Devel. Oper. 
Ammer, Robert C., Engr. 

Behun, Michael, Prelim. Des.-Performance 
Specialist 

Beverage, Allan D., Rocket Engine Plan. 
Engr. 

Blanton, John W., Prelim. Des. Specialist 

Borman, Gary L., Engr.-Heat transfer 

Botje, L. M., Specialist, Heat Transfer 

Brown, David M., Mgr. Flight Prop. Lab. 
Facilities 

Brown, F. |., Jr., Manager 

Cain, Allen W., Tech. Engr. 

Callahan, Joseph F., Eng. Simulator Engr. 

Campbell, Paul B., Specialist 


Chappelle, A. B., Supvr.-Electromechanics 

Cheney, Samuel H., Jr., Supvr. Special 
Fuels Appl. Unit 

Clara, Ernest A., Engr. 

Cochran, David, General Manager 

Cohen, Robert M., Supvr., Reactor Nuclear 
Engrng. 

Cole, Ray, Technologist Instrumentation 

Cooley, William C., Mgr., Systems Analysis 

Corliss, Wm. R., Nuclear Sys. Specialist 

Dalins, limars, Electronics Engr. 

Danforth, C. E., Mgr., Advanced Mech. 

Davis, Roy E., T.E.-Tech., Pub. Specialist 

Dean, Warren B., Compressor Eval. Engr. 

Diedrich, Gunther E., Dr.-Engr. 

Dobrowolski, Andrzej, Prop. Systems Spec. 

Dowell, Millard F., Fluid Mech. Spec. 

Ellenburg, G. W., Mgr., Eng. Qual., Rocket 
Eng. 

Emler, Robert W., Govt. Contracts Admin. 

Emmons, George S., Supvr., X-405 Prod. 
Engrng. 

Fischer, John E., Engr. 

Frallic, Andrew R., Facilities Specialist 

Free, Bernard A., Technical Engr. 

Gailus, W. J., Consulting Engr., Op. Res. 

Gantz, Dr. E. St. Clair, Supvr. Prop. App. 
Rock. Res. 

George, Gordon C., Mgr., Sales 

Ghai, Mark L., Supvr. Res. 

Gompertz, Richard, Mech. Engr. 

Gorse, Norville J., Tech. Engr. 

Graham, John W. 

Heilveil, Sidney, Chemist, Propellants Unit 

Hood, Edward E., Jr., Nuclear Powerplant 
Engr. 

Hughes, Robert J., Product Info. Mgr. Res. 

Jacobs, Edwin P., Prelim. Design Engr. 

Kanter, Ira E., Engr., Heat Transfer 

Kappus, Peter G., Mgr., New Prod. Plann. 

Kuskevics, Guntis, Physicist 

Laiho, Alvar K., Program Engr. 

Langford, Francis L., Jr., Principal Engr. 

Lype, Erie C., Thermodynamics Spec. 

MacPherson, George L., Engr., Rocket Eng. 
Section 

Marois, George G., Program Engr. 

Michelson, Louis, Mgr., Rocket Engines 

Mickle, Eugene A., Thermodynamics Engr. 

Miller, Franklin E., Tech. Engr. 

Namkoong, David Jr., Tech. Engr. 

Nelson, J. R., Space Trajectory Analyst 

Nixon, James I., Jr., Turbomachinery Des. 
Engr. 

Noreen, Alfred E., Supvr., Aerothermo- 
chemistry 

Nosek, Stanley M., Powerplant Engr. 

Olson, Robert K., Supvr. Tech. Career Dev. 

Orillion, Alfred G., Tech. Engr. 

Paulson, Elmir E., Mgr. Pre. Design 

Platt, John D., Prelim. Des. Engr. 

Pope, Mary Constance, Contracts Clerk 

Richter, Ralph P., Method Specialist 

Robison, Dr. Delbert E., Supvr., Rocket 
Combustion 

Sarner, Stanley F., Propellant Chemist 

Schapker, Richard L., Engr. 

Schmitt, Heinz E., Engine Des. Specialist 

Shade, Paul E., Des. Draftsman 

Shaw, John R., Rocket Des. Specialist 

Schnorr, Fred W., Engrng. Assist. 

Scott, J. F., Supvr., Systems Analysis 

Snodgrass, Robert R., Aircraft Des. Spec. 

Springer, C. H., Mgr., Op. Res. & Synth. 

Sterman, Albert P., Design Specialist 

Stockwell, R. E., Mngmt. Inform. Analyst 

Suciu, S. N., Mgr. Applied Rocket Res. 

Szego, George C., Mgr., Thermodynamics 

Szekely, Thomas, Principal Engr. 

Tait, Robert, Cycle Analysis Engr. 

Thome, Pitt George, Sr. Engr. 

Thomson, Wallace B., Consult., New Des. 

Traynor, Bernard V., Jr., Mgr., Rocket 
Engine Section Programming 

Trombley, Eugene F., Applied Math. Engr. 

Utz, Edward W., Spec. Rocket Eng. Des. 

Watts, A. A., Supvr., Materials Co. 

Wheatley, Eugene A., Jr., Engr. 

White, Elmer, Engrng. Designer 
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White, Leo D., Mgr., Proving Ground 

Williams, Ernest Ward, Tech. Engr. 

Williamson, Robert C., Devel. Engr. 

Woollen, Kay N., Applications Engr. 

Worsham, James E., Supvr. Special Fuels 
Application 

Wright, David E., Rocket Eng. Applications 
Engr. 

Zipkin, Morris A., Mgr. Adv. Prop. System 

Zubko, Leonard M., Mgr. Combustion 
Sub-Oper. 


Dallas, Tex. 
Bingham, James J., Manager 
Krape, R. E., Prop. Specialist 


Danville, Calif. 
Dahm, Thomas J., Thermodynamic _ngr. 
Sterbentz, William H., Eng. Supvr. 
Weber, Helmut E., Thermodynamics Spec. 


Dayton, O. 
Jamison, David F., Mgr., Aircraft Pr p. 
Systems Sales, Cent. Dist. 
Olberding, Vincent P., Dist. Rep. 


Edwards AFB, Calif. 
Crane, John H., Field Engr. 
Douglass, William D., Jr., Field Eng. 
Kraly, Michael S., Engr., Field Opns. 
Leahy, Daniel M., Sr. Field Rep. 
Miller, Cread E., Electronic Tech. 


Fort Worth, Tex. 
Ward, George H., B-58 Eng. Prog. Dir. 
Wendt, Frederick J., Jr., Field Engr. Supvr. 


Idaho Falls, idaho 
Bujac, James N., Jr., Tech. Engr. 
Cornett, Varge, Supvr., Facilities 
Crocker, Albert R., Mgr., Test Operations 
Kajor, Joseph, Tech. Engr. 


Ithaca, N. Y. 
Chamberlain, Clinton J., Systems Engr. 
Green, Charles F., Prof. Elect. Engr. 
MacDonald, Virginia, Eng. Assist. 


Los Angeles, Calif. 
Specht, Edward J., Mgr., Aircraft Prop. 
Systems 
Thompson, E. S., Manager, Western Dist. 
Aviation & Defense Industries 


Lynn, Mass. 

Antrim, William D., Jr., Project Engr. 

Brooks, Arnold, Supvr., Engine Perform. 

Heldack, John M., Mgr., Marketing Div. 
Aircraft Accessory Turbine 

Hirschkron, Supvr., Turbine & Jet Nozzle 

McGuiness, James J., Tech. Engr. 

Megerian, George K., Mgr., Marketing Adm. 

Morrison, John D., Mgr. Missile Accessory 
Prods. Engrng. 

Smith, Chester W. 

Stevens, Lloyd R., Jr., Aircraft Sys. Engr. 

Turner, Arthur D., Supvr. 

White, Warren Alan, Service Opns. Spec. 


Newark, N. J. 
Jansson, John H., Supervising Engr. 


New York, N. Y. 
Bowman, Kenneth K., Consult., Opns. Res. 
Hartley, William H., Analyst, Organization 
Consulting Service 
La Pierre, C. W., V. P. & Group Exec. 
Porter, Richard W., Consultant 


Patrick AFB, Fla. 
Davis, Richard H., Flight Test Engr. 
Preece, Raymond G., A B Equip. Engr. 


Philadelphia, Pa. 
Ashley, William F., Engr., Aerothermodyn. 
Bloom, Harold L., Engr. 
Boobar, Dr. M. G., Specialist-Aerophysics 
Bruff, John R., Planner, Sheet Metal Dev. 


Brunner, Mathias J., Thermodynam. Engr. 
Catrambone, Joseph R., Engr. Mech. Comp. 
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Clark, Louis P., Weapons Systems Engr. 


Cocke, Clyde, Jr., Specialist, Tech. Writing 


Cooper, Fredric M., Propulsion Specialist 

Cowles, Logan B., Mgr., Nose Cone Engr. 

Crane, Harold, Engr., Satellite Applicat. 

Di Santo, Frank I|., Mech. Engr. 

Droms, Clarence R., Functional Engr. 

Duncan, Philip L., Mgr. Servicing Equip. 
Engrng. Operation 

Durling, G. Clifford, Jr., Design Engr. 

Duryea, John B., Engr. 

Dwyer, Wm. L., Functional Engr. 

Fager, John H., Mech. Equip. Analysis 


Farber, Dr. Joseph, Mgr., Aerophysics Op. 


Foshag, Frederick C., Proj. Engr. 

Francisco, Robert Lynn, Mgr. 

Fritz, Robert M., Mgr., Marketing 

Galman, Barry A., Engr., Performance & 
Loads 

Ghastin, Robert W., Project Engr. 

Gilstein, Jacob B., Specialist, Physics 

Griffith, David Edward, Aerodynamicist 

Haggerty, Wm. Joseph 

Hav land, R. P., Engr., Satellites 

Haywood, Joseph, Engr. 

Kenvett, Howard W., Spec., Prod. Inform. 

Kirby, Robert J., Mgr., Thermodynam. Engr. 


Klima, Otto, Jr., Mgr., Aerodynamics Engr. 


Konikoff, J. J., Actg. Mgr., Weapon Sys. 
Synth. 

Kornhauser, Murray, Specialist, Structural 
Impact 

Kronick, Mason, Resources Planning Engr. 

Lekus, Louis J., Project Engr. 

Lengyel, Alexander, Engr., Experimental 
Aero-Thermodynamics 

Levy, S., Mgr. Stress Analysis 

Levy, William W., Functional Engr. Mech. 
System Analysis 

McCartney, Hunter P., Public Inform. Spec. 

Mattison, Keith W. 

Metcalf, George F., General Mgr. 

Miller, P. E., Laboratory Tech. 

Mullen, Donald E., Sales 

Paige, Hilliard W., Mgr., Nose Cone Sect. 

Passman, Richard A., Proj. Engr. 

Pettey, Thomas M., Jr., Mgr. Ground Sys. 
Engr. 

Rachlin, Bernard, Sys. Engr. 

Raithel Dr. Wilhelm, Mgr., Adv. Eng. Oper. 

Roberts, Melvin L., Engr., Dynam. & Stab. 

Rushlow, F. E., Mgr., Sales & Admin. 

Scala, Sinclaire M., Res. Engr. 

Sevoian, Paul Z., Prog. Spec. Sled Test 

Skwirut, Bernard L., Advanced Des. Engr. 

Steg, Dr. Leo, Mgr., Aerosciences Lab. 

Thomas, Walter P., Foreman, Sheet Metal 
Dev. 

Wagner, Philip H., Engr. 

Walker, George K., Jr., Aerothermodynam. 
Engr. 

Walton, John E., Proj. Engr., Weapon Sys. 

Warren, Dr. Walter R., Mgr., Test Ops., 
Aerosciences Lab. 

Wheeler, William Morris, Engr. 

Youtcheff, John S., Physicist 


Pittsfield, Mass. 
Hoffman, John S., Field Service Rep. 
Stanhouse, R. W., Engr., Advance Dev. 
Townend, Robert S., Proj. Engr. 
Plainville, Conn. 
Brown, Keith R., Supvr., Regn. Engrng. 
San Diego, Calif. 
Jeffery, Gilbert C., Supvr., Field Operations 
Engrng. 
San Jose, Calif. 
Ogle, Malcolm H., Mgr. Cont. & Instr. Eng. 
Rieger, George F., Engr. 
San Francisco, Calif. 
Burson, Thomas W., Sales Engr. 


Santa Barbara, Calif. 
Aurand, W. S., Jr., Tech. Staff Member 
Benson, Patrick, Member Tech. Staff 
Bertrando, Bertrand R., Tech. Staff 


Deyarmond, Albert B., Tech. Staff, Synth. 


Hausz, Walter, Member of Tech. Staff 
Kvaas, T. Arthur, Mgr., Synthesis Oper. 
Levine, Bernard, System Designer 
Moyer, James W., Physicist 
Young, D. B., Technologist 

Seattle, Wash. 
Christensen, Albert T., Mgr. Flight Prop. 

System 

Delson, Erwin B., Tech. Specialist 
Johnson, Robert D., Flight Prop. Spec. 


Syracuse, N. Y. 
Abrahams, Irwin C., Supvr., Sys. Util. 
Allen, John C., Engr. 


Armstrong, Neil A., Mgr. Contract Admin. 
Crowe, Fletcher S., Supvr., Hancock Field 


Operations Engr. 
Greetham, Francis F., Jr., Systems Engr. 
Grisetti, Robert S., Supvr., Sys. Analysis 
Miller, Thomas G., Jr., Engr. 
South, Victor W., Electronic Engr. 


Steinhagen, Carl A., Mgr., Program Plann. 


Stephey, Harry M., Mgr. Advanced Sales 


Timmerman, William L., Applications Engr. 


Wagner, Zane G., Engr. 


Utica, N. Y. 
Jones, Delbert W., Prod. Planner 
Litty, Richard C., Engr. 


Meyn, Frederick W., Supvr., Missile Guid. 


Parker, Richard R., Engineer 
Wolfe, Gibson M., Product Planner 


Washington, D. C. 


Constantine, Nicholas J., Prop. Specialist 
Fridell, Roland, Sr. Specialist, Govt. Reins. 


Hansell, Haywood Shepherd, Jr., Mgr. 
Defense Plan. & Dev. Oper. 

McTigue, George J., Mgr. Aircraft Prop. 
Sys., Southeastern Dist. 


Rodgers, Donald R., Mgr., Missile & Ord. 


Systems 


Schenk, Peter J., Consultant, Defense Rel. 


Tharp, Thomas A., Wash. Rep. 


Waynesboro, Va. 
Cockrell, William D., Specialist, Advance 
Engrng. 
Wichita, Kan. 
Liscum, Fred C., Sales Engr. 


Manspeaker, Edwin D., Mgr., Wichita Terr. 


GENERAL ELECTRONIC LABS. INC. 
CAMBRIDGE, MASS. 
Schepis, Joseph A., Mech. Engr. 


GENERAL FILM LABORATORIES 
HOLLYWOOD, CALIF. 


Smith, J. English, Assist. Sales Dir. 


GENERAL LOGISTICS 
PASADENA, CALIF. 
Fredhold, Allan B., Gen. Mgr. 
Rau, John M. Jr., Dir. of Market Develop. 


GENERAL MILLS INC. 
MINNEAPOLIS, MINN. 


Baller, Howard, Dir. of Engrng. 
Barkley, Dr. John E., Dir. of Res. 
Buffington, John W. 

Collins, Oliver C., Tech. Specialist 
Fitzgerald, William H., Eastern Reg. Mgr. 
Geick, George H., Mgr. of Engrng. 


Raabe, Dr. Herbert P., Sr. Tech. Specialist 


Stuetzer, Dr. Otmar M., Mgr. Physics & 
Elec. Lab. 

Upton, James E., Develop. Engr. 

Wehner, Gottfried K., Physicist 


GENERAL MOTORS CORP. 

DETROIT, MICH. 
Burwell, Wayne G., Res. Engr. 
Campbell, John M., Scientific Dir. 
Converse, Rob Roy M., Dist. Sales Mgr. 


Crane, Neal D., Special Assist. to Tech Dir. 


Doppke, Thomas S. 
Loughridge, Donald H., Head, Nuclear 
Power Engrng. 
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Rae, Randolph S., Head, Weapons Systems 
Dept. 
Tate, Fred A. 


Cleveland, O. 


Anderson, Robert L., Jr. Mech. Engr. 


Warren, Mich. 


Russell, Charles, Doctor of Philosophy 


A. C. Spark Plug Div. 
Milwaukee, Wisc. 


Howard, John R., Supvr., Environ. Lab. 
Kripke, Joseph B., Staff Engr. 

Le Galley, Donald P., Scien. Staff Consult. 
Ziino, John, Special Tester 


Port Canaveral, Fla. 


Gahan, William T., Flight Test Dir. 


Allison Div. 
Indianapolis, Ind. 


Aspinwall, Robert H., Sr. Proj. Engr. 

Bixler, George W, Missiles Grp. Proj. Engr. 

Bowers, Clarence, Sr. Proj. Engr. 

Dresser, Donald L., Supvr. 

Gerdan, Dimitrius, Dir. of Engrng. 

Glahe, Fred R., Detail Engr. 

Hall, Russell S., Section Chief 

Hazen, Ronald M., Tech. Assist. to Gen. 
Mer. 

Heaton, Thomas R., Sr. Res. Engr. 

Knott, James E., Assist. Mgr., Aircraft 
Sales & Contracts 

McDaniel, Charles R., Proj. Engr. 

McDowall, Charles J., Chief Eng. Adv. Des. 
& Develop. 

Marvin, Addison L. Jr., Jr. Process Engr. 

Merriman, Roger W., Test Proj. Cont. Engr. 

Patten, John R., Sr. Proj. Engr. 

Penno, Robert T., Sr. Proj. Engr. 

St. John, Robert R., Sr. Proj. Engr. 

Sarlitto, Raymond J. 

Schmidt, Jacob C., Chief Engr. 

Short, Frederick R., Res. Engr. 

Shriver, Edward L., Experimental Engr. 

Vaught, John M., Sr. Proj. Engr. 

Wheatley, John B., Assist. Chief Engr. 


Marietta, Ga. 


Schumann, W. A., Mer. 


GENERAL SOUND CONTROL INC. 
LOS ANGELES, CALIF. 


Smith, Cloyd D., President 


GENERAL TELEPHONE LABS. 
NORTHLAKE, ILL. 


Suloway, Naomi S., Staff Engr. 


GENERAL TIRE & RUBBER CO. 
AKRON, O. 


Antonio, Adolph L., Gen. Mgr. 

Bolster, RADM Calvin M., U.S.N. (Ret.), 
Coordinator of Res. & Develop. 

Meneghelli, Hugo A., Mgr., Tire Construc. 

O'Neill, W., Pres. & Chairman of the Board 

Pfeiffer, Paul O., Mgr., Central Develop. 
Dept. 


GENISCO INC. 
LOS ANGELES, CALIF. 


Brown, Ralph E., Vice Pres. Engrng. 
Burkhart, E. C., President 
Custer, Randall M., Dir.-Mech. Div. 


GEO-PHYSICAL MAPS INC. 
NEW YORK, N. Y. 


Fagg, Kenneth S., Vice Pres. 


GEO-SCIENCE INC. 
ALAMOGORDO, N. MEX. 


Jones, June G., Physicist 


GEORGE WASHINGTON UNIVERSITY 
WASHINGTON, D. C. 


Comstock, Richard V., Sr. Res. Tech. 


Student 
Dorsey, Wm. W. 
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Expansion forming 
connector Mustrated 
smaller tooling inves: 
material cost, fess sc 
operations, Wigher pro 


BEFORE EXPANDING—Deep Drawin 
12%" High Cylinder Blank. GROTNES MACHIN: 
makes a Coniplete 

and hydraulic expand 

and sizeametal-parts 
cfoss-sec 
Oval, polygon 
be held within 
0.002" one diameter. — 

“expansion forming 
jobs easter, Cut your 
costs by the Grotres 


FIRST EXPANSION—Opens one end to 

12%” dia.; Expands the other end to 10” 

dia.; reduces height to 11%” 
D, 


: expander typical of the © 


SECOND EXPANSION—Forms the bead; 
opens the large end to 15” dia.; leaves 
the small end at 10” dia.; reduces height 
to 11%": reduces metal thickness to .031” 
at the large end. 
After trimming the protrusion at the weld, 
@ part is ready for subsequent oper- 
ations. Success in expansion forming this 
part, as well as any other, depends on 
metal ductility and weld strength. 


Descriptive literature upon request. 


#7-2652 Hydraulic Shrinker 
Sizes sheet metal and heavy ring 


sections of aluminum, alloy steel, 


MACHINE WORKS, INC. stainless steel, titanium. 


5460 NORTH WOLCOTT AVENUE, CHICAGO 40, ILLINOIS 
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GEORGIA INSTITUTE OF TECHNOLOGY 
ATLANTA, GA. 


Students 


Baskin, Harris P. Jr. 
Battaglia, Anthony W. G. 
Bessman, John W. 
Bradner, Howard G. 
Bryan, Ben K. 

Carey, Wesley G. Jr. 
Cohen, Arnold ‘J. 

Cone, Donald C. 
Dahigren, Walter E. 
Ducotte, Arnold L. 
Duval, Jerald F. 
Enderson, Jr., Laurence Wm. 
Gonzales, Santiago E. 
Hallock, David D. 
Hillbrath, Henry S. 
Jacocks, James L. 
Jenkins, George T. Jr. 
Jones, Charles N. 

Jones, Jeremy B. 

Kane, Thomas A. Jr. 
Klein, Lawrence V. 
Kowalsky, Bradley D. 
Lawrence, Richard N. 
L’Hommedrea, Frederick J. 
Lowenthal, Robert 
Ludwig, James C. 
McTague, Stephen B. Jr. 
MacDonald, Herman lI. Jr. 
Madden, Michael Jay 
Maynard, Homer S. 
Metersky, M. L. 

Miller, Geo. T. Jr. 
Newsome, Lawrence E. 
Nichol, Harry G. Jr. 
Niy, Martha E. 
Ottomeier, Dale J. 

Ryan, Daniel 

Salgado, Hector M. 
Sheldon, Robert A. 
Spiratos, George A. 
Swain, Wiley N. 

Swalley, Frank Edwin 
Thompson, Frank D. 
Turner, Thomas C. 
Valdes, Alfredo E. 
Vaughan, Joseph Franklin Jr. 
Vaughn, Robert J. 
Walton, Jesse D. Jr. 
Wells, Roy A. 

Williams, Edward John 


GERTH, BROWN, CLARK & ELKUS 
BEVERLY HILLS, CALIF. 


Brown, Byron H., President 


GETZ & SANDBORG, INC. 
BEVERLY HILLS, CALIF. 


Getz, Richard A., Pres. & Gen. Mgr. 


G. M. GIANNINI & CO. INC. 
PASADENA, CALIF. 


Beach, Byron C. Jr., Mgr., Central Engrng. 


Staff 

Gero, Doane R., Vice Pres. 

Ryan, Lawrence M., Western Regional 
Sales Mgr. 

Shoaf, G. S., Field Engr. 


Caldwell Twp., N. J. 
Borick, Joseph J., Instrument Tech. 


Santa Ana, Calif. 
Buhler, Dr. Rolf D., Proj. Res. Dir. 
Giannini, Gabriel M., Director 
Howard, Robert C., Dir. Develop. Engrng. 


GIBBS MFG. & RES. CO. 
JANESVILLE, WISC. 


Burner, Lincoln C., Electronics Proj. Engr. 


GILFILLAN BROS. INC. 

LOS ANGELES, CALIF. 
Dean, Richard F., Rep. 
DeBeer, Louis, Technical Rep. 
Noland, Albert R., Engrng. Proj. Mgr. 
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GILLILAND ENTERPRISES, INC. 
LAFAYETTE, IND. 
Gilliland, William L., President 


GILMORE INDUSTRIES INC. 
CLEVELAND, O. 

Carleton, Richard J. Jr., Chief Engr. 
GLADDEN PRODUCTS CORP. 
GLENDALE, CALIF. 

Kingsley, Don P., Assist. to President 


GLADDING McBEAN & CO. 
LOS ANGELES, CALIF. 


Fargo, Jarvis J., Res. Engr. 
GLAR-BAN CORP. 
BUFFALO, N. Y. 
Ma'esky, Edward F., Vice Pres. Engrng. 


GLASGOW, UNIVERSITY OF 
GLASGOW, SCOTLAND 
Tarnoer Philip H., Lecturer in Fluid Mech. 


GLOBE INDUSTRIES 
BELLEVILLE, N. J. 
Mock, Wesley C. Jr., Chief Engr. Works 
Mer. 
ARTHUR GODFREY ENTERPRISES, INC. 
NEW YORK, N. Y. 
Gocfrey, Arthur, President 


B. F. GOODRICH CO. 
AKRON, O. 
Catt, Harold W., Assist. to Exec. Vice Pres. 


Brecksville, O. 
Gunn, Eugene J. Jr., Jr. Tech. Mgr. 


Cleveland, O. 
Osborne, Marcy W. Jr., Mgr., Prop. Mater. 


Rialto, Calif. 
Japs, Archie B., Mgr. of Develop. 


Washington, D. C. 
Flanagan, Geo. W., Washington Rep. 
Marshall, Fred T., Dir.-Govt. Relations 


GOODYEAR AIRCRAFT CO. 

AKRON, O. 
Biecker, George A., Sr. Develop. Engr. 
Feldscher, J. C., Mgr. Rocket Div. 
Hegbar, H. R., Mgr., Avionics & Electronics 
Hinks, W. L., Sr. Develop. Engr. 
Knight, Richard E., Engrng. Specialist 
McKeel, Gerald J., Develop. Engr. 
Romick, Darrell C., Head 
Smith, Boyd L., Sr. Designer-Structures 
Straw, Clayton L, Sr. Engr. 
Toman, William, Develop. Engr. 
Osterhof, Dr. H. Judson, Dir. of Res. 
Shatzkin, Harold, Service Compounder 


Holloman, AFB, N. Mex. 


Doran, James A., Grp. Engr., Special Proj. 
Eckert, Howard Reed, Head, Field Engrng. 


Orlando, Fla. 
Cadiz, Ellery E., Engr. 


GORDON ENTERPRISES 
NORTH HOLLYWOOD, CALIF. 


Gordon, Alan, Owner 
Stern, David M., Dir. of Purchases-Photo 
Instrumentation Engr. 


GORN ELECTRIC CO., INC. 
STAMFORD, CONN. 


Morgan, A. Henry, Gen. Mgr. 


GRAND CENTRAL ROCKET CO. 
REDLANDS, CALIF. 


Anderson, Earl B., Principal Engr. 
Archibald, Robert L., Engr. 
Bachtel, William L., Proj. Engr. 
Bartel, Harold R., Proj. Mgr. 
Bartley, Charles E., President 
Batchelder, G. W., Dir., Res. Div. 


Burton, Thomas L., Chief of Oper. Beau- 
mont Proving Grounds 

Coubrough, Robert, Chemist ‘A’ 

Dickey, Myron L., Proj. Chemist 

Elder, John K., Dir., Tech. Serv. Div. 

Ellis, William E., Proj. Engr. 

Engler, John F., Engr. 

Farrell, Frank C., Chemist 

Fletcher, David A., Head, Chem. Res. Dept. 

Hahnes, Don A., Staff Engr. 

Hartzell, Wilbur G., Proj. Mgr. 

Hoffman, George D., Supvr., Cost Est. Sect. 

Hooper, Warren H., Mgr., Customer Rela. 

Marion, Frank A., Assist. Vice Pres. 

Mauger, William Allan Jr., Test Engr. 

Mesick, Benjamin S., Assist. to President 

Schaafsma, Willem, Assist. Vice Pres. 

Schmidt, J. M., Sr. Tech. Spec. 

Settlemire, Laurence R., Tech. Spec. 

Sockett, John J., Process Engr. 

Spitzer, Irwin A., Proj. Engr. 

Spry, James W. Jr., Mgr. Military Rel. 

Waxman, Stanley, Vice Pres. 

Stickney, Herbert H., Secretary & Dir. of 
Admin. 

Thackwell, H. L. Jr., Sr. Vice Pres. 

Weeks, Lawrence B., Sr. Tech. Illustrator 

Weitzel, Winfield, Assist. to the President 

West, Craig L., Head, Propel. Develop. 
Dept. 

Wilmington, George F., Sheet Metal Mech. 


GRATIOT ENGINEERING CO. 
WOODSTOCK, VT. 

Gratiot, John P., Proprietor 
GREAT LAKES CARBON CORP. 
NIAGARA FALLS, N. Y. 

Karagoz, Beic Y., Proj. Leader 
GREAT LAKES PETROLEUM SERVICE. 
HOUSTON, TEX. 

Field, Freeman B. J. R., Field Engr. 
M. GREENBERG’S SONS 
SAN FRANCISCO, CALIF. 

Sanders, Frederick A., Assist. Chief Engr. 
GREENE’S HARDWARE & MACHINE CO. 
CROWLEY, LA. 

Green, M. L., Jr. Engr. 

GREENFIELD TOOL & STAMPING CO. 
CULVER CITY, CALIF. 
Rosenbaum, Jules L., Chief Inspector 


GREENLEAF MFG. CO. 
ST. LOUIS, MO. 


Mahony, Philip, Purchasing Agent 
Volk, Dr. Joseph A., Dir. of Res. 
Zak, Stanley J., Vice. Pres. 


GREER HYDRAULICS ENGINEERING CORP. 
LOS ANGELES, CALIF. 


Southland, J. Robert, Sales Mgr. 
GROVE CITY COLLEGE 
GROVE CITY, PA. 

Student 

Ruesch, Dale A. 
GROVE VALVE & REGULATOR CO. 
LOS ANGELES, CALIF. 

Hildebrand, Arthur E., Sales Engr. 
Oakland, Calif. 

Bryant, Austin, Vice Pres., Engrng. 
GRUEN APPLIED SCIENCE LABORATORIES 


INC. 
HEMPSTEAD, N. Y. 
Byrne, Robert W., Mgr., Aerodynamics 
Kennedy, Ernest D., Sr. Scientist 
Nucci, Louis M. 
Stepanoff-Dargery, George A., Sr. Design 
Scientist 


GRUMMAN AIRCRAFT ENGINEERING CORP. 
BETHPAGE, N. Y. 


Aubin, William M., Engr. 
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Bauman, Robert P. 

Baurer, Theodore, Res. & Consult. Physical 
Chemist 

Belay, Henry A., Planning Engr. 

Briody, Charles J. Jr., Process Engr. 

Center, Kenneth W., Assist. Chief of Res. 

Dandridge, Manning H., Missiles & Rockets 
Powerplant Engr. 

Erlandsen, Oscar, Dir. of Missile Develop. 

Frank, Anthony J., Structures Engr. 

Galka, Alexander J., Engr. 

Gaudio, Joseph A., Prop. Engr. 

Gavin, Joseph G. Jr., Chief Missile Engr. 

Gayne, William J. Structural Designer 

Giannetto, Charles, Res. Dept. 

Goldsmith, Alfred S., Power Plant Install. 
Engr. 

Harrison, Arthur E., Missile Sys. Engr. 

Harvie, Stuart G., Chief, Prop. Dept. 

Hedrick, Ira Grant, Chief Tech. Engr. 

Hutton, Richard, Chief Engr. 

Hyland, Richatd G., Die Maker 

Kelley, Henry J., Sect. Ldr., Systems Res. 

Kirschbaum, Nathan, Res. Engr. 

Montusi, Robert R., Design Engr. 

Roukis, John G., Assist. Chief of Prop. 

Schneider, Allen J., Res. Engr. 

Scott, Walter H. Jr., Chief, Prelim. Design 

Shatz, Bernard, Structural Test Engr. 

Smedfield, John B., Flutter & Vibra. Engr. 

Tebo, William J., Prop. Engr. 

Watman, Herbert, Aerodynamicist 


GUARDITE CO. 
WHEELING, ILL. 


Reitzer, Basil Joseph, Chief Engr. 


GYREX CORP. 
SANTA MONICA, CALIF. 


Barton, W. A., Dir. of Sales & Contracts 


HABERSTROH STUDIOS, INC. 
NEW YORK, N. Y. 

Haberstroh, Alex, President 
B. H. HADLEY, INC. 
POMONA, CALIF. 


Brown, Wilbert R., Director of Engrng. 


FRANK HAILE & ASSOC. 
DALLAS, TEX. 


Haile, Frank, Jr. 


HALEY, WOLLENBERG & KENEHAN 
WASHINGTON, D. C. 
Bader, Michael H., Lawyer 
Haley, Andrew G. 
White, Ethna 


HALLAMORE ELECTRONICS CO. 
ANAHEIM, CALIF. 


Studer, Donald E., Sr. Electronics Engr. 


GISLI HALLDORSSON, ENGINEERS & 
DISTRIBUTORS 
REYKJAVIK, ICELAND 


Halldorsson, Gisli, Prof. Engr. 


HALLER, RAYMOND & BROWN, INC. 
DIV. OF SINGER MFG. CO. 
STATE COLLEGE, PA. 


Solano Beach, Calif. 


Balogh, Paul, Jr. Engr. 
McLucas, John L., President 
Peery, David J., V. P. 


HALLICRAFTERS CO. 
CHICAGO, ILL. 
Snick, John A., Jr. Engr. 


HANLON & WILSON CO. 
PITTSBURGH, PA. 


Wilson, John R., President 


PAUL HARDEMAN INC. 
LOS ANGELES, CALIF. 


Borsch, Kennet! S., Proj. Engr. 


1) 
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8' wide x 8' high x 12' deep 
_ Automatic door lowers into floor 
providing entrance ramp 


Altitude Simulation: 10° mm. Hg. 
Temperature Simulation: —200°F to +1600°F. 


Humidity in accordance with Mil Specification 
E-5272-B. 


Test profiles can be accomplished between the limits 
above stated and at the required rates. 


High temperature — high altitude units are fabri- 
cated from proper alloys and finishes to reduce to 
a minimum outgassing at high vacuum conditions. 


Any suitable vibration equipment now available can 


HIGH PERFORMANCE 
Altitude—Temperature—Humidity Chamber 


ENVIRONMENTAL MISSILE TESTING 


of Systems, Components and Fuels 


GUARDITE COMPANY 


be installed in Guardite equipment so as not to af- 
fect high altitude or temperature conditions during 
testing. 


Guardite Company has a capable engineering staff 
to develop equipment for your specific require- 
ments, complete shop fabricating facilities, and a 
competent field force to install environmental test- 
ing equipment. 


28 years experience in building quality high vacuum 
process equipment. 


We will be pleased to have an application engineer 
visit you at your request. 


Division of American-Marietta Company 
Wheeling Road and Commercial Drive 


Wheeling, Illinois 
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WALTER HARDMAN 
SEATTLE, WASH. 
Hardman, Walter Jr., Assoc. Broker 


HARMAN EQUIPMENT CO. 
LOS ANGELES, CALIF. 
Harman, G. J., President 


HARRIS RESEARCH LABORATORIES, INC. 
WASHINGTON, D. C. 
Bortor, Donald C., Res. Assoc. 


HARTFORD, UNIVERSITY OF 

HARTFORD, CONN. 
Students 
Anderson, Gilbert M. 
Bengtson, Richard E. 
Bereridt, Peter E. 
Brisson, Edgar 
Brown, Jos. N., Il 
Carta. John 
Dashukewich, Matthew J. 
Davis. James F. 
Deutsch, Frank R. 
Drotar, Edward C. 
Fazzina, George V. 
Ferrero, Louis, J. 
Filip, Edwin 
Fishman, Marvin 
Fitzgerald, Richard 
Gaucreau, Adrien L. 
Glover, Paul T. 
Horme, Robert D. 
Houhoulis, Paul 
Katkaveck, Wm. L. 
Kelly. Edward A. 
Krawski, Wm. J. 
Kwiecienski, Richard E. 
Labickas, Albin A. 
Labutis, Donald F. 
Larson, Charles E. 
Marier, Bruce E. 
Mercik, Henry J., Jr. 
Merk, Louis J. 
Milkofsky, Jack 
Miller, Albert D. 
Moller, Fred D., Jr. 
Olsen, Richard 
Paternostro, Richard A. 
Pethigal, John R., Jr. 
Premont, Emile J., Jr. 
Rossing, George W. 
Stillwagon, John 
Taylor, Robert W. 
Totten, Marvin O. 
Tracy, Gordon 
Zalewski, Stanley E. 
Zigmond, Edward J. 


HARVARD BUSINESS SCHOOL 
BOSTON, MASS. 

Student 

Schaum, Rounsevelle W. 


HARVARD UNIVERSITY 
INTERNATIONAL LAW CLUB 
BOSTON, MASS. 


Crane, Robert D., Chairman 


HARVEY ALUMINUM, 

TORRANCE, CALIF. 
Anderson, Paul E., Chief Engr. 
Harvey, Herbert, V. P. 
Harvey, Homer M., Pres. 
Owens, Ralph 
Sherman, Harvey, Sr. Res. Engr. 
Thomas, Harold E., Proj. Engr. 


Milan, Tenn. 


Holmes, William E., Chief Technical Engr. 


Price, Harrison A., Plant Mgr. 


HASKEL ENGINEERING & SUPPLY CO. 
GLENDALE, CALIF. 
Driskel, Don W., Owner 
Hayman, Richard L., Pres. & Gen. Mgr. 
Petersen, Robert S., Engr. Mgr. 


HAVEG INDUSTRIES, INC. 
WILMINGTON, DEL. 
Anderson, Thomas F., Dir. of Res. & Dev. 
Carrow, John W., Ill, V. P. 
Haney, Harold B., V. P. 
Lux, John H., President 
McWhorter, Purnal, L., Asst. V. P. 
Westfield, N. J. 
Mample, Edwin P., Dist. Sales Mgr. 
Ward, John M., Dist. Sales Mgr. 


HAYDEN, STONE & CO. 
NEW YORK, N. Y. 
Raphael, Marvin S., Security Analyst 


HAYES AIRCRAFT CORP. 
BIRMINGHAM, ALA. 


Borger, Wallace R., Engr. Design ‘A’ 
Reardon, John E., ‘B’ Design Engr. 


HAYNES STELLITE CO. 

KOKOMO, IND. 
Chisholm, Charles G., Gen. Sales Mgr. 
Fritzlen, Glenn A., Tech. Dir. 

Los Angeles, Calif. 
Badger, F. Sidney, Vice Pres. 
Boericke, Frederic S., Dist. Sales Mgr. 
Calhoun, Wm. D., Sales Engr. 


HENNESSY RIEDNER & ASSOCIATES, INC. 
MINNEAPOLIS, MINN. 
Hennessy, John C., President 


HERCULES POWDER CO. 
WILMINGTON, DEL. 
Bonner, Lyman G., Dir. of Develop. 
Hakenjos, Fred M., Mgr., Chem. Prop. Div. 
Allegany Ballistics Laboratory 
Cumberland, Md. 
Helbert, William B. Jr., Res. Specialist 
Kuebeler, Glenn C., Res. Assist. 
McKinney, C. Dana Jr., Dir. of Res. 
Kenvil, N. J. 
Giacco, Alexander F., Tech. Supt. 


Port Ewen, N. Y. 
Smith, William G. Jr., Sr. Chemist 


Radford, Va. 
Main, John H., Tech. Dir. 


HERRING-HALL-MARVIN SAFE CO. 
HAMILTON, O. 
Holbrock, Edward F., Jr. Engr. 


HEWITT-ROBINS, INC. 
STAMFORD, CONN. 
Sarbach, Donald V., Dir. of Res. 


HEWLETT-PACKARD CO. 
PALO ALTO, CALIF. 


Cochran, David S., Res. Engr. 


HEXCEL PRODUCTS INC. 
BERKELEY, CALIF. 
Webb, Wells A., Chemist, Res. & Develop. 


THE HICKS CORP. 

BOSTON, MASS. 
Jackman, Arthur N., V. P. & Gen. Mgr. 
Lewis, John D., Assist. Chief Engr. 
Mitchell, Robert J., Proj. Engr. 
Reimers, John C., Vice Pres. 
Springer, Andrew C., Engrng Sales Rep. 
Wheeler, Thomas, President 
Wilkins, Richard S., Assist. Proj. Engr. 


Asheville, N. C. 
Caliri, Frank A., Plant Mgr. 
Gunter, William L., Chief Engr. 


HIGH VOLTAGE ENGINEERING CORP. 
BURLINGTON, MASS. 
Connor, Richard J., Physicist 
Gale, A. John, Vice Pres. & Dir. App. Phys. 
Goldie, Charles H. 
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HILLER HELICOPTERS 

PALO ALTO, CALIF. 
Messinger, Cari W., Sr. Aerodynamicist 
Wan, Harry, Test Engr. 


HI-SHEAR RIVET TOOL CO.. 
TORRANCE, CALIF. 
Nash, Guy, Vice Pres., Sales 


HOFFMAN ELECTRONICS CORP. 

LOS ANGELES, CALIF. 
Borks, M. D., Section Mgr. 
Clark, Thomas C. Jr., Dir., Military Sales 
Davis, Jos. |., Mgr. Missile & Test Sect. 
Maher, Richard A., Vice Pres., Engrng. 
McLean, James D., President 
Schmidt, Larry, Sr., Electronics Engr. 


HOFSTRA COLLEGE, 
HEMPSTEAD, N. Y. 


Students 


Abraham, Carl J. 
Baaske, Werner W. 


C. G. HOKANSON CO., INC. 
LOS ANGELES, CALIF. 


Hokanson, Carl G., President 


HOLMES & NARVER INC., 

LOS ANGELES, CALIF. 
Blaine, Neil F., Sr. Process Engr. 
Hiatt, John B., Proj. Engr. 
Medlin, William N., Proj. Engr. 
Pierce, George D., Tech. Dir. 


HONEYWELL CONTROLS, LTD. 
TORONTO, ONTARIO, CANADA 


Schultz, Robert M., Design Engr. 


HOUSTON, UNIVERSITY OF 
HOUSTON, TEX. 


Students 
Clerc, Milton R. 
Thomson, Ken 


HUGHES AIRCRAFT CO. 
CULVER CITY, CALIF. 

Aymen, Walter P. 

Baker, Emanuel R., Flight Test Engr. 

Bassett, Denison S., Equip. Engrng. Dept. 
of Airborne Sys. Lab. 

Bluestein, Theodore, Member, Tech. Staff 

Brill, Douglas D., Chem. Engr. 

Broker, Bruce, Member of Tech. Staff 

Byron, Thomas J., Electrical Engr. 

Carvey, Thomas B., Mgr., Launchers & 
Power Plants Dept. 

Crickmay, C. James, Sr. Proj. Engr. 

Drebinger, John W., Sect. Head 

Eberle, W. E., Member Tech. Staff 

Ellis, C. William, Member of Tech. Staff 

Felburg, William F., Mech. Engr. 

Gebhard, Edward P., Head, Rocket Eng. 
Develop. Grp. 

Goetz, Carl W., Res. Engr. 

Gross, Leonard, Mgr., Missile Sys. Develop. 

Hendren, Eugene E., Head of Prop. Sect. 

Iverson, E. S., Res. & Develop. Tech. Rep. 

Janka, Charles Jr., Proj. Test Engr. 

Jensen, Ray A., Mgr. Contracts & Serv. 
Dept. 

Jones, Robt. W., Engr. 

Kaplan, Maxwell H., Member of Tech. Staff 

Koskela, Paul E., Electronic Test Equip. 
Engr. 

Kulesh, Eugene W., Assoc. Mgr. R&D Mater. 

Kutschinski, Clarence R., Flight Test Grp. 
Head 

Ladd, Alvin W., Member of Tech. Staff 

Lym, Vernon W., Member of Tech. Staff 

Mack, Robert A., Member of Tech. Staff 

Mahoffy, Dwight A., Member of Tech. Staff 

Maucieri, John J., Member of Tech. Staff 

Maxes, Richard A., Contract Admin. 

Maxwell, Mason, Member of Tech. Staff 

Musselman, Wm. G., Member of Tech. Staff 

Powers, Joseph W., Staff Engr. 

Remy, R. T., Member of Tech. Staff 
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Sears, Robert E., Assist. Mgr. Launchers 
Power Plants Dept. 

Stoolman, Leo, Mgr., Aerodynamics Dept. 

Tamsen, John J, Mgr., Quality Oper. Dev. 

Tocco, A. R., MTS 

Yengst, Wm. C., Electrical Engr. 


Alamogordo, N. Mex. 
Cherom, William, Member Tech. Staff 
Miller, Ray A. 
Oldfield, Bernard E., Mgr. Field Oper. Dept. 
Rich, Edward E., Member, Tech. Staff 
Self, Don E., Jr., Res. Engr. 


El Segundo, Calif. 
Gilpin, Robert D., Electronic Tech. 
Lally, Eugene, Missile Electronics Eng. 
Schurr, Robert L., Product Evaluation Engr. 


Hawthorne, Calif. 
Anderson, A. Marvin, Engr., Instructor 


Los Angeles, Calif. 

Bareffi, Herbert F., Tech. Staff 

Burnell, Edwin J., Head, Engr. Services 
Hertzmann, Orin Neal, Member of Tech. 
Staff 

Jensen, John H., Res. Lab. Analyst 

Longacre, Jesse P., Research Tech. 

Roberts, Fred M., Asst. Engr. Test Facilities 
& Equip. 


Santa Monica, Calif. 


O'Malley, Terence P., Member of Tech. 
Staff 


Tucson, Ariz. 
Green, Charles J., Estimating Engr. 
Krancz, Joseph A., Mech. Engr. Design 
Phillips, Robert F., Inspector 
Shuman, Robert M., Proj. Test Engr. 
Tannous, Philip, Jr., Quality Test Planning 

Engr. 

Thompson, John A., Foreman Prod. 
Wade, Sydney L., Foreman 
Walton, Lynn H., Tech. Staff 


HUGHES TOOL CO. 
CULVER CITY, CALIF. 


Coe, Clarence S., Res. Specialist 

Cox, Anna Lucile, Research Specialist 

Farber, Milton, Head, Chem. & Prop. 

Heacock, Robert H., Design Engr. 

Jones, Clyde B., Director of Engrng. 

Meloro, Francis A., Propellant Chemist 

Shieber, Herbert, Sect. Head 

Wayman, William E., Chief Power Plant 
Engr. 


HUNTER COLLEGE 
NEW YORK, N. Y. 
Student 
Archer, William A. 


HYDRO-AIRE, INC. 

BURBANK, CALIF. 
Cooper, Frank, V. P., Engrng. & Sales 
Johnson Roy C. Sales Manager 
Lichty, Dale A., President 
Magnus, Alexander B., Jr., Design Special. 
Nickerson, Douglas B., Chief Engr. 
Wilkinson, O. L., Sales Mgr., New Products 
Rappoport Benjamin Project Engr. 


HY-GRADE PAPER 
BUFFALO, N. Y. 


Kareff, Jos. D., Office Mgr. 


1AE, INC. 
FORT WORTH, TEX. 


Silverneli, Richard B., President 


IDAHO, UNIVERSITY OF 


Students 


Checkowski, Anthony S. 
Ferrell, John L. 


ILLINOIS COLLEGE 
JACKSONVILLE, ILL. 


Student 
Hendrickson, Waler B., Jr. 


ILLINOIS COLLEGE OF OPTOMETRY 
CHICAGO, ILL. 


Student 
McGarvey, Douglas E. 


ILLINOIS INSTITUTE OF TECH. 
CHICAGO, ILL. 
Christianson, Edward, President 
Ebly, Robert, Secretary 
Miller, James A., Instructor 


Students 

Anfinsen, Laurel E. 
Chapman, Anson E. 
Eichler, John B. 
George, Edward V. 
Valentin, Richard A. 
Warshawsky, Herzel A. 


ILLINOIS, UNIVERSITY OF 
CHICAGO, ILL. 


Gutowsky, H. S., Prof. of Physical Chem. 
Mueller, Thomas J., Instructor 


Rollins, Robert H. II, Assist. Instructor 
White, Robert A., } Teaching Assistant 
Students 


Cimarusti, Robert D. 
Diater, Louis K. 

Else, Willis 1. 
Feingold, Louis Morton 
Graham, Hugh J., Ill 
Harper, Jerry L. 
Johnson, Eric K. 
Kampwith, Robert T. 
Larson, Lawrence E. 
Mayberry, Billy T. 
Neumann, Richard 
Young, Stanislaus K. P. 


INDIALANTIC HOTEL CORP. 
MELBOURNE, FLA. 


Doherty, Thomas J., Pres.-Director 


INDIANA TECH. COLLEGE 

FORT WAYNE, IND. 
Dow Benjamin L., Chrm., Dept. of Aero. 

Eng. 

Student 
Agler, Dennis L. 
Baker, Harry L., Jr. 
Barron, Clinton E. J. 
Bender, Richard E. 
Cary, Reuben E. 
Coulter, Donald E. 
Cullen, Allen F. Jr. 
Green, Darrell E. 
Hicks, Ronald W. 
Hoffman, Raymond T. 
Karinch, Karl S. 
Musgrove, Darl W. 
Nuth, Ivo 
Paviou, George Sk. 
Pezzoni, Caslo R., Sr. 
Ratchel, Richard J. 
Rupp, David C. 
Seal, Don H. 
Shafeeh, M. Hamzeh 
Smith, Le Roy E. 
Storlee, Manly L. 
Tavano, Richard E. 
Weinberg, Donald B. 
Wibel, Ronald Gene 
Widaneta, Idlemaro 


INDUSTRIAL PRODUCTS ENGINEERING CO. 
LONG ISLAND CITY, N. Y. 

Somers, J. C., President 
INGERSOLL-KALAMAZOO DIV. 


BORG WARNER CORP. 
KALAMAZOO, MICH. 


Mrozek, Anthony S., Dir. of Def. Sales 
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Schiffel Joseph W., Chief Engr., Spec. Proj, 


Switack, John W., Defense Sales Engr. 


INGERSOLL-RAND CO. 
PHILLIPSBURG, N. J. 


Turner, James R., Research Engr. 


Painted Post, N. Y. 
Friant, David R., Engr. 


INSTITUTE NACIONAL 
TECNICA AERONAUTICA 
MADRID, SPAIN 


de Sendagorta Manuel, Aero. Engr. 


INSTRUMENT CORP. OF FLORIDA 
MELBOURNE, FLA. 


Ballinger, W. P., Engr. 


INTERNATIONAL BUSINESS MACHINES 
CORP. 
NEW YORK, N. Y. 


Grosch, Dr. H. R. J., Assist. to Dir. cf 
States Services 
Cambridge, Mass. 
Rossoni, Giampiero, Satellite Coordi:.ator 


Owego, N. Y. 
Censak, Robert J., Design Engr. 
Messerly, Clyde O., Jr. Engr. 
Holloman, N. Mex. 
Pierce, Geo. E., Engr.-in-Charge 


Fort Lee, Va. 
Broome, Donald L., Field Engr. 


Poughkeepsie, N. Y. 
Winchester, William G., Programmer 
Rivett, Richard C., Sales Engr. 
Short, William P., Office of V. P. Res 
and Eng. 


INTERNATIONAL CIVIL AVIATION 
ORGANIZATION 
MONTREAL, CAN. 
Berg, A. Gordon, Chief, Airworthiness Sect. 
Cooper, John Cobb, Legal Adviser 


INTERCONTINENTAL AIR INC. 
NEW YORK, N. Y. 


Price, Rodman G., President 


INTERNATIONAL ENGINEERING CO., INC. 
SAN FRANCISCO, CALIF. 

Hewitt, H. G., Sr. Civil Engr. 

Kubik, Julian E., Stress Analyst 


INTERNATIONAL JOINT COMMITTEE 
OTTAWA, CAN. 


McNaughton, Andrew G. L., Chairman 


INTERNATIONAL MAP CO., INC. 
NEW YORK, N. Y. 


Daemish, Wells Wm., Vice Pres. 


INTERNATIONAL NICKEL CO. 
NEW YORK, N. Y. 
Clark, Charles C., Metallurgist 
Fales, Herbert G., V. P. and Assist to the 
Chairman 
LaQue, F. L., V. P. & Manager 
Marsh, John A., V. P. 
Wise, Edward M., Assist to V. P. Res. & 
Devel. 


Bayonne, N. J. 


Eash, J. T., Assist Mgr. 
Young, Kenneth B. 


INTERNATIONAL TELECOMMUNICATION 
UNION 
GENEVA, SWITZERLAND 


Gross, Gerald C., Assist. Secy.-Gen. 


INTERNATIONAL TEL. & TEL. 

NEW YORK, N. Y. 
Hirsch, Sheldon L., Staff Assist. 
Williams, Marshall A., Director Marketing 
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INTERSTATE ELECTRONICS CORP. 
ANAHEIM, CALIF. 
Hodgson, Albert A., Chief of Fluid Mech. 
Miller, Robert D., Electronics Engr. 
Reedy, Paul H., President 
York, Lynn M., Electronics Engr. 
Toeppe, William J., Jr., Electronics Engr. 


COLLEGE 
NEW ROCHELLE, N. Y. 


Student 
Clarke, Peter J. 


STATE COLLEGE 
AMES, |OWA 
Anderson, Ernest W., Prof. & Head 
Hsu, Cheng-Ting, Visiting Assoc. Professor 


Students 

Bailey, Ronald G. 
Cruikshank, Dale P. 
Means, Robert C. 


IRVING AIR CHUTE CO. INC. 
LEXINGTON, KY. 
Irvir, Leslie L., President 


ISOMET CORP. 
PALISADES PARK, N. J. 


Ruderman, Dr. Warren, President 


ITALIAN EMBASSY 
WASHINGTON, D. C. 
Matacotta, Col. Mario 


ITASCA JUNIOR COLLEGE 
COLERAINE, MINN. 


Erickson, John A. 


LT-E CIRCUIT BREAKER CO. 
PHILADELPHIA, PA. 
Braun, Morton A., Supvr. Res. & Devel. 
Johnson, R. Kemp, Jr., Sales & Quality 
Mer. 


ITEK CORP. 
BOSTON, MASS. 


Herther, John C., Senior Engr. 


C. ITOH & CO. 
NEW YORK, N. Y. 


Yamamoto, Thomas H., Assist. Mgr. 


& T LABORATORIES 
NUTLEY, N. J. 


Levine, Arnold M., Laboratory Director 


THE JOSEPH M. IVAN CO. 
ARCADIA, CALIF. 


Ivan, Joseph M., President 


JACK & HEINTZ INC. 
CLEVELAND, O. 


Broughton S. A., Chief Administrative Engr. 


JACKSON & BERUEFFY 
WASHINGTON, D. C. 
Jackson, Nelson P., Lawyer 


JACKSON VITRIFIED CHINA CO. 
FALLS CREEK, PA. 
Allen, Harold F., Executive V. P. 
Allen, Robert W., Design Engr. 


JAMIESON FILM CO. 
DALLAS, TEX. 
Jamieson, Hugh V., Jr., Partner 


JARVIS CORP. 
PORTLAND, CONN. 
Sharp, Edward G., General Mgr. 


JEFFERSON ELECTRONIC PROD. CO. 
SANTA BARBARA, CALIF. 
Kratz, Winston W., President 
Scollin, Harold V., Jr., V. P. 


L. E. JENKINS & CO., INC. 
DAYTON, O. 
Johannes, George P., General Mgr. 


JESUIT’S COLLEGE 
QUEBEC, CAN. 
Student 
Michaud, Georges 


JOCLIN MFG. CO., 
WALLINGFORD, CONN. 


Clarke, Richard M., Devel. Mgr. 


JOHNSEN DESIGN SERVICE INC. 


HANOVER, N. J. 
Johnsen, Kenneth, Mech. Designer & Pres. 


JOHNS HOPKINS UNIVERSITY 
APPLIED PHYSICS LABORATORY 
SILVER SPRING, MD. 
Berl, Walter G., Principal Staff Chemist 
Bevans, John A., Undergraduate 
Black, Harold D. Jr., Engr. 
Breisacher, Peter, Chemist 
Dembrow, Daniel, Chemist 
Gibson, Ralph E., Director 
Gilbert John C. 
Goldman, Morton, Physicist 
Hawley, Wilbur W., Engr. 
Hemdal, John F., Associate Engr. 
Leak, Arthur B., Engr. 
Miller, Milton E., Associate Engr. 
Newton, Robert R., Senior Physicist 
Ockert, Karl F., Sr. Chemist 
Owen, Charles F., Associate Engr. 
Paul, Elias, Staff Engr. 
Proctor, Frank B., Liaison Rep. 
Shafer, H. Jerome, Visiting Lecturer 
Sheppen, William B., Engr. 
Snider, Robert L., Assoc. Mathematician 
Woodall, D., Assoc. Engr. 


Bethesda, Md. 
Adams, Hebron E., Operations Analyst 


Baltimore, Md. 
Bevans, John P. 


JOHNS-MANVILLE CORP. 
NEW YORK, N. Y. 
Briggs, Edward F., Jr., Product Mgr. 
Hinmon, Donald L., V. P. & Div. Mgr. 
Tompkins, Sherman A., Mgr. Nuclear 
Energy 


CORYDON M. JOHNSON CO. INC. 
BETHPAGE, L. !. 

Johnson, Corydon M., President 

Short, Leslie B., Technical Acct. Executive 


HERBERT JOHNSON 
NEWARK, N. J. 
Johnson, Herbert B., Sales Mgr. 


HERRICK L. JOHNSTON, INC. 
COLUMBUS, O. 
Johnston, Herrick L., President 
Pierce, James G., Assist. Chief Engr. 


H. A. L. JONES 
LOS ANGELES, CALIF. 


Eisenberg, Gerald 


THE HERALD JOURNAL 
DAYTON, O. 
Abraham, Karl, Reporter 


JOURNAL OF ASTRONAUTICAL SCIENCES 
NEW YORK, N. Y. 
Crunden, Dr. Allan B., Jr., Editor-in-Chief 


JOURNAL OF COMMERCE, 
NEW YORK, N. Y. 
Burton, Joel D., Financial News Edtor 


KAISER ALUMINUM & CHEM. SALES, INC. 
NEWARK, O. 
Keith, Roger S., Assist. Chief Engr. 
McLaughlin, Hollis G., Mgr. Ord. & Missiles 


KAISER METAL PRODUCTS, INC. 

BRISTOL, PA. 
Cudhea, G. G., Assist to V. P. & Gen. Mar. 
Egan, Daniel E., Sales Manager 


Hackley, Sherlock D., V. P. & Gen. Mgr. 

Palmer, Walter K., Mgr., Fleetwings Div., 
Assistant Treasurer 

Raymond, Eugene J., Contracts Mgr. 


KAISER STEEL CORP. 
OAKLAND, CALIF. 


Babylon, E. R., Mgr. 


Los Angeles, Calif. 
Kidd, C. J., Sales Engr. 


KAMAN AIRCRAFT CORP. 

BLOOMFIELD, CONN. 
Holcomb, Nermand P. Design Engr. 
Miale, Charles V., Military Operations 

Research Engr. 

Myslak, Thaddeus B., Aero. Dynamics Engr. 
Roche, Henry R., Test & Devel. Engr. 
Rogers, James J., Structures Designer 


KANSAS STATE COLLEGE 


MANHATTAN, KAN. 


Mycroft, George H., Instructor Elec. Engr. 


KANSAS, UNIVERSITY OF 
LAWRENCE, KAN. 


Students 

Bloch, Byron 

Cox, Dale E. 

Green, Kenneth E. 
McMichael, Robert W. 
Toevs, James J. 
Wast, Wm. E. 


KANTOSHA CO., THE 
TOKYO, JAPAN 
Tsuyoshi, Ido, Editor, Aireview 


KEARFOTT CO. INC. 
CLIFTON, N. J. 
Collen, Edwin G., Proj. Engr. 


KEENEY VENDING MACHINE 
CHICAGO, ILL. 
Ames, Ralph L., Jr., Mech. Engr. 


KELLETT AIRCRAFT CORP. 
WILLOW GROVE, PA. 
Druyn, Richard R., Aerodynamicist 


M. W. KELLOGG CO. 

JERSEY CITY, N. J. 
Fabiano, Anthony F., Chief Devel. Engr. 
Gurrera, Joseph J., Product Engr. 
Majewski, Frank T., Mgr. 
Miller, Kenneth Dexter Jr., Div. Engr., Dev. 
Saari, Thomas A., Chief Engr. 
Shears, Lindsey, Cont. Adimis. 
Wagner, John O., Mgr. Production Parts 

Sales 


New York, N. Y. 
Taylor, John S., Mgr. Defense Sales 
Wagner, John O., Assist. Mgr. 
Yachter, M., Sr. Engr. 


KELSEY-HAYES CO. 
DETROIT, MICH. 
Taylor, Leslie G., Gen. Mgr. Aviation Div. 


Jackson, Mich. 
MacGregor, Ross R., Mgr. Res. & Devel. 


Los Angeles, Calif. 
Beeler, Frank M., Mgr., Western Sales & 


Engrng. 
Hoffman, Frank E., Mgr., Western Sales & 


Engrng. 
Philadelphia, Pa. 
deVore, Weber, Mgr. Defense Prod. Div. 


Springfield, O. 
Alexander, Wm. R., Dir. of Engrng. 
Meredith, C. P., V. P. 


Utica, N. Y. 
Darmara, Falih N., President 


‘or : 
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YEARS OF EXPERIENCE 


In producing... 


@ AIRCRAFT ENGINE AND FLIGHT INSTRUMENTS 
@ MISSILE COMPONENTS AND SYSTEMS 
@ AIR DATA COMPUTERS AND ELECTROMECHANICAL SYSTEMS 
@ OPTICAL SYSTEMS AND COMPONENTS 
@ PRESSURE SENSITIVE CONTROLS FOR AIRCRAFT AND 
GUIDED MISSILES: Monitors, Switches, Transmitters, Pickups, 
Cabin Pressure Regulators 
@ KOLLSMAN INTEGRATED FLIGHT INSTRUMENT SYSTEM 
@ NAVIGATION DEVICES: Sextants (Periscopic—Handheld—Photoelectric), 
Astro Trackers, Automatic Astrocompass, Doppler Computation Systems 
@ MOTORS AND SYNCHROS 
@ INSTRUMENTS FOR SIMULATED FLIGHT TRAINERS 
@ TEST INSTRUMENTS FOR AERONAUTICAL AND INDUSTRIAL LABORATORIES 


For a complete detailed list of Kollsman 
Products send for illustrated Product List. 


ko lls man STRUMENT OnPORATION 


80-08 45th AVENUE, ELMHURST, NEW YORK « GLENDALE, CALIFORNIA 


Subsidiary of Standard Coil Products Co. Inc. 
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KENNEDY VAN SAUN MFG. & ENG. CORP. 
NEW YORK, N. Y. 
Derrom, Donald L., Sr. Supervising Engr. 


F. C. KENT CORP. 
IRVINGTON, N. J. 
Rayman, Joseph, Quality Control Mgr. 


KENTUCKY, UNIVERSITY OF 
LEXINGTON, KY. 
Lange, K. O., Prof. & Director 
Preece, Mrs. Raymond, Dept. of Elec. 
Engrng. 
Stucent 
Stewart, Ronald 


KERKER PETERSON HIXON HAYES INC. 
MINNEAPOLIS, MINN. 
Upton, Richard E., Assist. Copy Director 


KETT TECH. CENTER 
POMFANO BEACH, FLA. 


Vai, Gordon T., Jr., Design Engr. 


KEYSTONE ENGINEERING CO. 
LOS ANGELES, CALIF. 


Baker, John A., Gen. Mgr. 


WALTER KIDDE CO., INC. 

BELLEVILLE, N. J. 
Belmonte, Robt. M., Staff Engr. 
Hadeler, Theodore T., Design Engr. 
Hobelmann, A. H., Assist. Vice President 
Kelly, Jack J., Assist. Mgr. 
Kirkup, Richard, Mech., Component Supvr. 
Masnik, Walter, Mgr. Res. & Engrng. 

Contract Dept. 

Orsini, Antonio, Mgr., Power Supplies 
Stanton, J. R., Contract Engr. 


KIDDE PRECISION TOOL CORP. 
ROSELAND, N. J. 
Mollek, Joseph W., Jr., Assist. V. P. & Mgr. 


KIMURA BROS. 
SEATTLE, WASH. 


Kimura, Minoru, Senior Partner 


KING BROADCASTING CO. 
SEATTLE, WASH. 
Bullitt, Dorothy S., President 


KIRK ENGINEERING CO. 
LOS ANGELES, CALIF. 


Joerns Jack, Sr., Des. Engr. 


KISTLER INSTRUMENT CORP. 
TONAWANDA, N. Y. 
Kistler, Walter P., President 


KLM ROYAL DUTCH AIRLINES 
SCHIPHOL AIRPORT, NETHERLANDS 


Driessen, Ed. A., Director of Research 


KOEBEL DIAMOND TOOL CO. 
DETROIT, MICH. 

Koebel, Chas. J., Pres. 

Koebel, Robert F., V. P. 

Redebaugh, G. Arthur, Gen. Mgr. 
Warren, Mich. 

Emery, Harold L., Technical Director 


KOLLSMAN INST. CORP. 
ELMHURST, N. Y. 


Angst, Walter, Chief Engr. 
Schaefer, Herbert, Div. Head 
Sniegocki, Stanley A. 


KOPPERS CO. INC. 
BALTIMORE, MD. 
Naylor, Thurman F., Assist. Sales Mgr. 
Pittsburgh, Pa. 
Gaylord, M. W., Tech. Dir., Chemical Fuel 
Verona, Pa. 
Martini, Joseph C., Chemist 


R. KRASBERG & SONS 
CHICAGO, ILL. 


Bartz, Charles W., Salesman 


KUHN LOEB & CO. 
NEW YORK, N. Y. 
Guest, John S. 
Sleght, John N. 
FRANK KUPPIN ASSOCIATES 
DAYTON, O. 
Kuppin, Frank, Mfgrs. Rep. 


LADISH CO. 
CUDAHY, WISC. 


Los Angeles, Calif. 
Huffaker, Ray E., Chief Metallurgist 


LA DRIERE STUDIOS INC. 
DETROIT, MICH. 
Chambliss, Kenneth G., Engr.-Writer 
LAMAR STATE COLLEGE 
BEAUMONT, TEX. 
Student 
Haas, Gregory M. 
LAVAL UNIVERSITY 
QUEBEC CITY, QUE., CAN. 
Forst, W., Assist. Prof. of Chemistry 


LAVELLE AIRCRAFT CORP. 
NEWTON, PA. 


Herzog, Adolph F., Chief Engr., Secy., Dir. 


Levittown, Pa. 
Kiefer, Frank V., Contracts Mgr. 


LAVOIE LABS. INC. 
MORGANVILLE, N. J. 
Pierce, Charles T., Senior Engr. 


LEACH CORPORATION 
LOS ANGELES, CALIF. 


Beachler, Robert R., Jr., Dir. of Engrng. 


Elliott, James L., Assist. to Gen. Mgr. 
Hutton, R. B., V. P.-Sales 

Meale, E. K., V. P. Engrng. 

White, Gene H., Marketing Mgr. 


Compton, Calif. 
Anderson, Richard S., Sr. Systems Engr. 
Julin, K. F., President 


LEAR, INC. 
SANTA MONICA, CALIF. 


Moore, Vincent John, Field Engr. 


Elyria, O. 
Essig, Robt. H., Assist. Contracts Mgr. 
McKeighan, John E., Contracts Mgr. 


FRED’K H. LEAVY CO. INC. 
CHICAGO, ILL. 
Grant, Lewis J., Jr., Chemist 


LEBANON STEEL FOUNDRY 
LEBANON, PA. 
Platz, Edward H., Jr., Manager 


LEBANON VALLEY COLLEGE 
ANNVILLE, PA. 


Student 
Bowman, John B. 


LEEDS & NORTHRUP CO. 
PHILADELPHIA, PA. 
Gray, William T., Head, Physical Section 


LEHIGH UNIVERSITY 

BETHLEHEM, PA. 
Frankel, Henry, Teaching Asst. 
Hertz, Jerome, Teaching Assistant 


Students 

Anastos, Philip M. 
Halstater, Michael D. 
Koeckert, Arthur H., Jr. 
Pinkey, Daniel K. 
Zaharchuk, Jaroslav A. 


YEARS OF EXPERIENCE 
in the manufacture of 
SMALL MACHINE PARTS 
OF HIGHEST PRECISION 


The equipment you design and produce demands the finest quality in each 
of its components. For those machine parts requiring fine finishes, difficult 
machining operations, and closest tolerances specify LaVezzi and be certain 
of parts that meet approval. Your quotation requests will receive prompt 
and careful consideration. Illustrated brochure will be mailed upon request. 


j 
4 
WEST LAKE ST., CHICAGO, ILLINOIS = 


MISSILE 
COMPONENTS 
by LAVELLE 


Missile mee 0g demand quality and reliability in components 
to deliver the peak performance essential for the successful 
completion of their mission. Lavelle’s proven experience 
in the fabrication of missile, jet engine, airframe and 
electronic components can meet your most exacting standards. 


Skilled personnel together with modern facilities enable 
Lavelle to produce sheet metal weldments or assemblies of 
stainless steel, titanium, aluminum, or heat resistant 
high strength nickel alloys . . . by resistance, automatic or 
manual inert gas, metallic arc, or oxy-acetylene welding. 


Major manufacturers look to Lavelle for quality workmanship 
and dependable delivery at reasonable cost. If your design 
specifications demand the finest in fabricating services . . . 
contact Lavelle. 


Write for illustrated brochure describing Lavelle’s services in detail. ©) 
©) ) 


LAVELLE AIRCRAFT CORPORATION » NEWTOWN, BUCKS COUNTY, PA. 
Between Philadelphia, Pa., and Trenton, N.2J. 
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Cc. W. LEMMERMAN INC. 
HARTFORD, CONN. 

Kowalski, Stanley S., Design Engr. 
Lemmerman, Carl W., President 


FRED M. LENWAY & COMPANY 
SAN FRANCISCO, CALIF. 
Lenway, Fred M., President 


WALLACE O. LEONARD INC. 
PASADENA, CALIF. 

Dickinson, Harry D., Engrng. Sales Mer. 
Klose, Alfred J., V. P. & Gen. Mar. 


PHILIP LESERMAN ASSOCIATES, INC. 
NEW YORK, N. Y. 
Kenmore, Robert H., V. P. & Treasurer 


LINDE CO. 
DIV. UNION CARBIDE CORP. 
NEW YORK, N. Y. 
Knapp, George O., Assist. Mgr. Engr. 
McCandless, Edward L., Mgr., New Market 
Research 


Birmingham, Ala. 
Hoelscher, Fred W., Assist Southern Mer., 
Prod. 
Indianapolis, Ind. 
Smith, George H., Sr. Scientist 


Los Angeles, Calif. 
Browne, Nicholas B., Sales Engr. 
Fallon, Clifford T., Sales Engr. 


Newark, N. J. 
Job, Frederick R., Lab. Div. Head 


San Francisco, Calif. 
Johnson, Lester N., Service Engr. 


Tonawanda, N. Y. 
Graf, Henry R., Proj. Engr. 
Hwoschinsky, V., Div. Engr. 
Riede, Peter M., Assist. to the Manager 


LINFIELD COLLEGE 
MC MINNVILLE, ORE. 


Student 
Hanson, Thurlowe E., Jr. 


LINK AVIATION, INC. 
BINGHAMTON, N. Y. 


Whitmore, John H., Physicist & Sr. Dev. 
Engr. 


LITHIUM CORP. OF AMERICA, INC. 
MINNEAPOLIS, MINN. 


Fenton, Walter M., Vice President 


ARTHUR D. LITTLE, INC. 

CAMBRIDGE, MASS. 
Allan, Donald S., Chem. Engr. 
Davis, Elmer W. L., Proj. Engr. 
Gavin, James M., Vice Pres. 
Harvell, John T., Mech. Engr. 
Knapton, David A., Mech. Engr. 
Macauley, Dwight C., Engr. 
Nussdorfer, Theodore J., Research Engr. 
Shanley, Edward S., Sr. Staff Assoc. 
Sweeney, Geo. C., Jr., Staff Member 
Vidale, Marcello L., Physicist 


Washington, D. C. 
Jewett, C. Lincoln, Manager 


Santurce, Puerto Rico 
Bolin, Richard L., Mgr. 


LITTON INDUSTRIES 
BEVERLY HILLS, CALIF. 


Donahue, J. Ray Jr. 

Ellmore, Lewis F., Systems Engr. 

Forbes, George F., Sr. Engr. 

Jamieson, H. W., V.P. in charge of Engrng. 
Reich, Herbert, Tech. Coordinator 

Roche, Richard A., Mgr. Tech. Planning 
Singleton, H. E., Director 
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La Jolla, Calif. 
Steele, Floyd George, Dir. of Computer 
Research 


LLOBET ENTERPRISES, INC. 
SAN DIEGO, CALIF. 


Llobet, Andrés F., Engr. 


LOCKHEED AIRCRAFT CORP. 
BURBANK, CALIF. 
Childers, Milford G., Res. and Dev. Engr. 
Dobson, Tracy M., Eng. Tech. 
Gordon, Clarence R., Production Pilot 
Grunert, Roland E., Assoc. Engr. 
Lipp, Dr. James E., Corporate Dir. of 
Development Planning 
McCann, William F., Coord., Res. & Devel. 
Osborne, James L., Jr., Assoc. Engr., Des. 
Perkins, Donald T., Devel. Planning Spec. 
Satin, Alexander, Sr. Scientific Advisor 
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NOTRE DAME, IND. 
Students 
Bacus, John W. 
Biachowicz, Bruno S., Jr. 
Boznanski, Carl W. 
Hug, Wm. F. 
Lane, Thomas F. 
Miller, John J. 
Orsi, Richard A. 
Schima, F. J. 


NUCLEAR DEV. CORP. OF AMERICA 
WHITE PLAINS, N. Y. 


Keller, David G., Dir. of Personnel 


NUCLEAR PROD. CO. 
CLEVELAND, O. 


Steel, Donald W., Gen. Mar. 


OCCIDENTAL COLLEGE 
LOS ANGELES, CALIF. 


Students 

Hall, William P., II! 
Mahoney, Bruce B. 
Prestwich, Jack T. 
Sprott, George F. 


OERLIKON TOOL & ARMS CORP. OF 
AMERICA 
ASHEVILLE, N. C. 


Brandenberger, Ernst M., Tech. Mgr. 


OHIO STATE UNIVERSITY 

COLUMBUS, O. 
Bollinger, Loren E., Res. Associate 
Crawford, Russell W., Res. Associate 
Early, Calvin B. 
Edse, Rudolph, Prof., Dir. of Rocket Res. 

Laboratory 

Fong, Michael C., Res. Associate 
Kidd, Jerry Stuart, Res. Associate 
Hitchcock, Fred A., Prof. of Physiology 
Preston, Kenneth G. Jr. 
Rumreich, Frank W., Graduate Assist. 


Students 

Bassichis, James S. 
Bender, Rudolph A., II! 
Berge, Jack Ajemian 
Blick, Edward F. 
Brady, James C. 
Carpenter, Lewis R. 
Dies, Russell E. 
Dirk, Ronald B. 
Ende, Carl F. 
Finley, Marles J. 
Fleming, Paul W. 
Haggard, Bobby C. 
Herbert, Nicholas C. 
Kern, Edward A. 
Kilbane, James V. 
Kirby, Bob G. 
Kreiter, Tim J. 
Ramaley, Wm. C. 
Shipley, John B. 
Yarger, Frederick L. 


OHIO UNIVERSITY 
ATHENS, O. 
Student 
Coss, James R. 


OKLAHOMA, UNIVERSITY OF 
NORMAN, OKLA. : 
Ketcham, Bruce V., Chrm. Aero. Eng. 
School 


Students 


Bradley, James E. 
Bruce, Ronald G. 
Buckingham, Alfred C. 
Combs, Bill G. 
Dingman, R. G. 
Duggins, Max 
Fairchild, James C. 
Koch, John C. 
Little, Wanda J. 
McSherry, James C. 
Maupin, Jimmy G. 
Moore, Allen 
Nerem, Robert M. 
Noyes, Joseph V. 
Palachek, Charles V., Jr. 
Palmer, James E. 
Pate, Don P. 

Rice, Wm. E. 
Ripley, David L. 
Rodgers, Thomas E. 
Ruby, Michael G. 
Shannon, Joe S. 
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Handley, Bame Shull 
Wayne, Lindsay T. 
Yager, Walter S. 


THE OKONITE CO. 
PATERSON, N. J. 


Bottari, Arnold, Process Engr. 


OLAF COLLEGE 
NORTHFIELD, MINN. 


Shovan, Donald W. 


OLIN MATHIESON CHEMICAL CORP. 
NEW YORK, N. Y. 


McLain, Dr. Joseph H., Consultant 


Alamogordo, N. Mex. 
Kampmeyer, Preston M., Resident Mer. 


Washington, D. C. 
Haas, J. Donald, Wash. Rep., Explosi es 
Div. 
Sosnoski, Harry A., Vice President 


East Alton, Ill. 
Cook, Ralph L., Dir. of Explosives Re;. 
Drexelius, Victor W., Product Mgr., Power 

Cartridges & Devices 

O'Neill, John J. Jr., Assist Gen. Mgr. 
Reinhardt, Charles M., Head 
Rippe, Robert S., Mgr., Customer Re’. 
Smith, Lester E., Project Mgr. 


Niagara Falls, N. Y. 

Albom, Ira, Staff Assist. to V. P. 

Bramann, George M., Advanced Planning 

Herndon, Kermit L., V. P. High Energy 
Fuels Div. 

Lott, G. Richard, Managed Govt. Rel. 

Turner, Charles F., Mgr. 

Turner, Warren P., Assist. to V. P., High 
Energy Fuels Div. 

Warner, Richard E., App. Engr. 


Dayton, O. 
Kenis, Ivan, Assist. Mgr. Product Applica- 
tions Dept. 


Pasadena, Calif. 
Cunningham, Geo. M., Dist. Sales Megr., 
Ind. Chem. Div. 


Baltimore, Md. 
Bray, Everett E., Sales Development 
Theobald, O. J., Jr., Assist. Mgr. 
Vincent, George P., Dir. of Govt. Services 


New Haven, Conn. 

D'Amato, Dominic A., Project Engr. 

Griffin, Donald N., Assoc. Dir. Military 
Chem. Research 

Guttmann, Karl Hans, Chief, Reactor Sect. 

Lowry, Edward D., Chief, Physics Lab. 

Tschinkel, Johann E., Special Assist. to 
Vice President and President 


Marion, Ill. 

Brewer, Leonard, Proj. Dir., Rocket Eng. 

Culverhouse, Carl R., Jr., Project Mgr., 
Process Engrng. & Operations 

Jones, C. Barr, Assist. Dir. Res. & Devel., 
Explosives Div. 

McDonnell, Thomas F., Product Mgr., High 
Energy & Propellant 

Thomas, Norman W., Mgr. Test and Eval. 


Los Angeles, Calif. 
Eide, Ralph M., Los Angeles Rep. 
Pitcher, Robert R., Customer Relations 
Rogers, John M., Sr. Rep. 


PAUL OMOHUNDRO COMPANY 
PARAMOUNT, CALIF. 
Omohundro, Paul, President 
ONERA 
CHATILLON A BAGNEUX, 
FRANCE 
Feige, Jacques, Res. Engr. 
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ON MARK ENGINEERING CO. 
LOS ANGELES, CALIF. 


De Cenzo, Herbert A., Chief Engr. 
ORDNANCE ASSOCIATES, INC. 
SOUTH PASADENA, CALIF. 

Roberts, Alpert L., President 


ORDNANCE ENGINEERING ASSOC. INC. 
CHICAGO, ILL. 


Kafadar, Ahmed D., President 
Olson, Ramon L., V. P. 
Shew, Raymond R., Vice President 


OREGON STATE COLLEGE 
CORVALLIS, ORE. 


Klemm, Waldemar A. Jr., Teaching Fellow 


Students 


Dennon, Jack D. 
Meredith, Jack R. 
Sc:\roeder, Bryan K. 


ORE!;DA ENGINES LIMITED 
TORONTO, ONTARIO, CAN. 


Anijerson, George E., Chief Tech. Engr. 
Dunthorne, Hector B., Chief Materis. Engr. 
Grinyer, Charles A., V. P. Eng. 

Morrison, D. E., Chief Controls Dev. Engr. 
Thue, K. S., Chief Aerodynamicist 

Wood, Derek, Engr. 


ORENSTEIN & BERNSTEIN 
NEW YORK, N. Y. 
Orenstein, Samuel J., Management Consul. 


ORRADIO INDUSTRIES, INC. 
OPELIKA, ALA. 


Moore, Thomas O., Chief Electronics Engr. 


OVERLAND CORP., THE 
TOLEDO, O. 


Canaday, Ward M., President 


OXO WELDING EQUIPMENT CO. 
NEW LENOX, ILL. 


Matasovic, John L., President 


PABCAST, INC. 
GARDENA, CALIF. 


Bordeaux, H. V. 


PACIFIC AUTOMATION PRODUCTS, INC. 
GLENDALE, CALIF. 


Albertson, Edward V., Project Engr. 
Benafel, Robert C., Project Engr. 
Jacob, Arthur P., Exec. Vice Pres. 
Jameson, Frank Gard, Pres. 
Malneritch, J. J., Chief Engr. 

San Diego, Calif. 
Darch, Ralph D., Sr. Project Engr. 


PACIFIC BORAX CO. 
NEW YORK, N. Y. 


Collins, Grover G. 


PACIFIC CHEMICAL & FERTILIZER CO. 
HONOLULU, HAWAII 


Le Sieur, Harold A. Jr., Adm. Assist. to 
Pres. 


PACIFIC KAMINALES, INC. 
MESA, CALIF. 


Rhoton, Wm. A., Chief Engr. 


PACIFIC TEL. & TEL. CO. 
WALLA WALLA, WASH. 


Rice, Tom R., Transmission Man 


PACIFIC TRANSDUCER CORPORATION 
LOS ANGELES, CALIF. 


Argabrite, Alan H., Director 
PACIFIC TUBE CO. 
LOS ANGELES, CALIF. 

Mann, Ransford V. 


PACKARD BELL ELECTRONICS CORP. 
SANTA MONICA, CALIF. 
Rosenfeld, Herman H., Electronic Engr. 


Dayton, O. 
Pyle, James L., Mgr. Dayton-Midwest Area 


PACKARD INST. CO. 
JAMAICA, N. Y. 
Schiff, Raymond M., Customer Engr. 


PAGE COMMUNICATIONS ENGRS., INC. 
WASHINGTON, D. C. 

Bailey, D. K., Scientific Dir. 

Page, E. C., Senior Partner 

Page, Virginia E., Engr. 


PAN AMERICAN WORLD AIRWAYS, INC. 
NEW YORK, N. Y. 
Gledhill, Franklin, V. P. 
Pryor, Samuel F., Vice Pres. & Assist. to 
Pres. 
Trippe, Juan T., President 


Long Island City, N. Y. 
Richards, Muriel M., Buyer 


Patrick AFB, Fla. 
Allen, T. H. Jr., Super., Liquid Propellants 
Barnes, Russell M., Mgr. Program Mgmt. 
Bishop, Harold W., Electrical Engr. 
Blodgett, Charles L., Chemical Engr. 
Bohlen, Fred L., Electrical Engr. 
Borders, C. R., Assist. Div. Technical Mgr. 
Douglas, Richard F., Elec. Eng’g. Specialist 
Ellis, Charles L., Division Technical Mgr. 
Hughes, Raymond A., Eng. Specialist-Elec- 

tronics 

Johnson, Edwin L. Jr., Program Engr. 
Jury, Harold L., Sr. Planning Engr. 
Kelly, Keith V., Pad. Engr., Chemical 
Kelly, Lewis, Jr., Eng’g Specialist 
Kiehl, John R., Pad Engr., Mech. 
Mitchell, Richard S., Vice President 
Nash, Richard M. Jr., Base Mgr. CCMTA 


Nugent, Richard E., Assist. to the V. P. 

Penny, Harry R., Projects Coordinator 

Sparks, William F., Manager 

Steele, Stanley L., Mgr. Tech. Oper. Dept. 

Umlauf, Richard B., Proj. Engr. 

Ward, Charles E., Planning Engr. 

Werry, Frederick Charles Jr., Mgr. Facili- 
ties Engr’g. 

Yordy, R. L., Division Manager 


THE PAQUIN COMPANY 
CLEVELAND, OHIO 
Ferren, Richard O., Sales Engr. 


PARAMETERS, INC. 
HYDE PARK, N. Y. 
Hirschberger, George L., Chief Mech. Engr. 


PARKER AIRCRAFT CO. 

LOS ANGELES, CALIF. 
Amon, Fred E., Vice Pres., Sales 
McGinty, Walter F., Sales Engr. 
McLaughlin, Donald H., Fuel Lab Super. 


PARKER-KALON 
CLIFTON, N. J. 


Zias, A. R., Eng. of Tests 


PARKS COLLEGE 
EAST ST. LOUIS, ILL. 


Allameh, Hani T. 


Student 

Atkins, Kenneth L. 
Bauman, Robert E. 
Belskey, Edward F. Jr. 
Belskey, Edward F. 
Benoit, George E. Jr. 
Bindon, Glyn A. J. 
Bledsoe, James L. 
Cate, William 
Chmielewski Gerald E. 
Clinginsmith, Thomas W. 
Colaprete, Stephen 


ON MARK Quick Disconnect Couplings 


fOr use in | 


aircraft, missile, | 
and nuclear 
reactor fields 


— 
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Another recent development from ON MARK’s advanced 
engineering and production team is the two-inch quick- 
disconnect coupling shown above, Part No. 5-8021-32. These 
efficient remotely operated couplings are produced for air- 
craft, missile, and nuclear reactor applications, as well as 
for ground support equipment. These self-sealing couplings 
are designed to handle the latest ordinary and “exotic” 
fuels up to 800 psi operating pressure. 

Pneumatic disconnection and ejection in this ON MARK 
coupling is controlled electrically by an integral solenoid 
operated valve. They can also be remotely disconnected 
by lanyard, pullaway, breakaway, or manual methods 
under a full line pressure. 

Other ON MARK couplings are in sizes ranging 
from 14-inch to two inches inside diameter, with sizes up to 
ten inches or larger available on special order. 


ON MARK COUPLINGS 


4440 York Boulevard, Los Angeles 41, California 
Telephone CLinton 4-2278 


Representatives: C & H Supply Company, Seattle and Wichita; C. F. Russell Company, 
Bay Shore, Long Island, N.Y.; Dayton; Fort Worth; Denver; Orlando; Aviation Electric, 
Ltd., Montreal, Canada 
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Coombe, Richard B. 
Dennis, Thomas B. Jr. 
Dipilla, Reginangelo A. 
Frye, Ralph M. 

Gaus, Raymond E. 
Graniund, Sven O. 
Hanneke, Donald L. 
Haselbauer, Francis G. 
Hoechst, Christian M. Jr. 
Hollinger, William T. 
Hunter, Henry J. 
Joyce, Lawrence S. 
Kemp, Karliton T. 
Knauber, Roy N. 
Koelling, Jerry J. 
Miranda, Ronald . 
Kulpa, Norbert J. 
Kurki, Allan W. 
Lamendola, Jos. A. 
Lanfranco, Martin J. 
McConnell, Larry B. 
Martinez, Conrad 
Maung, Yan Aye 
Morgan, Lawrence A. 
Mosley, Marshall J. 
Musson, Thomas A. 
O'Donnell, Kevin M. 
Penning, Fred M. 
Pryor, Robert O. 
Rosamilia, John A. 
Soderouist, Jos. R. 
Staden, Arthur L. 
Smith, Deon F. 

Trefny, Richard B. 
Vetter, Robert A. 
Westerberg, Decker O. 
Winter, F. J. Jr. 


THE RALPH M. PARSONS CO. 
LOS ANGELES, CALIF. 
Brandt, C. W., Mgr. A.E. Division 
Denlinger, Herbert H., Mgr. Res. Facilities 
Parsons, W. M., President 
Wendt, Carl J. Jr., Process Engr. 
Pasadena, Calif. 
Lee, Edson C., Mgr. Bus. Dev. 


Washington, D. C. 
Smith, Hilton C., Vice Pres. 


PEABODY ENG. CORP. 
NEW YORK, N. Y. 
Bucholtz, Stanley F., Draftsman 


W. J. PEGGS ASSOCIATES 
LOS ANGELES, CALIF. 
Pegg, William J., Management Consultant 


PENBIRTHY MFG. CO. 
DETROIT, MICH. 
Johnson, James H., Res. Engr. 


PENDLETON PRODUCTS 
COLUMBUS, OHIO 
Pendleton, Dean L., Vice President 


PENDRAY & COOK 
BRONXVILLE, N. Y. 
Pendray, G. Edward, Partner 


PENNSALT CHEMICALS COMPANY 
PHILADELPHIA, PA. 
Barth-Wehrenalp, G., Dir. Inorg. Res. 
Cohen, Bernard, Inorganic Res. Chemist 
Dess, Howard M., Res. Chemist 
Eastman Robt. J., Supvr. Mkt. Res. 
Gall, John F., Assist. Mgr. 
Mandell, H. C. Jr., Group Leader 
Tacoma, Wash. 
Karr, Errol H., Vice Pres. 


PENNSYLVANIA STATE UNIVERSITY 
UNIVERSITY PARK, PA. 

Beans, E. Wm., Instr. in Mech. Eng’g 

Brame, Jack M., Res. Assist. 

Decker, James D., Associate Prof. 

Le Blanc, Lloyd, Instructor 

Mathieu, Richard D., Instr. in Aeronautical 
Engineering 


Michelson, Irving, Prof. and Head of Dept. 
Minsavage, Vincent F., Res. Assist. 
Yeh, Hsuan, Prof. of Mech. Engrng. 
Students 

Baker, Lt. Charles F. Jr. 
Bates, Chariton J. 
Bickham, William W. Jr. 
Bobrow, Richard 

Boob, Patrick S. 
Colwell, John E. 

Costa, Thomas D. 

De Marines, Victor 

De Priest, C. David 
Derr, Roy D. 

Evans, Fredrick K. 
Ferree, Charles B. 
Gerwell, Leon R. 
Galbraith, Thomas J. 
Gigous, Robert E. 
Guydan, Gerald P. 
Hartmann, William K. 
Henderson, Robert E. 
Hertner, Herbert H. 
Hrysovsky, Joseph A. 
Hughes, Harold L. 
Itterly, Nelson K. 
Karaffa, Eugene D. 
Kayffman, R. Craig 
Kerr, Kenneth Paul 
Krick, John B. 
Lewellen, Wilbur G. 
LohsI, Gerald A. 

Malot, Roger Craig 
Meder, Dale S. 
Merriman, Thaddeus S. 
Mills, Richard B. 
Moyer, Robert D. 
Onstead, Edward W. 
Pettit, James E. 

Reed, Kenneth 

Sapper, John H. 
Schutzler, Jerome C. 
Sharkowitz, Frank J. Jr. 
Showman, Robert D. 
Siecko, Nicholas A. 
Smith, James W. 
Torbert, Dale A. 
Werlwas, Robert 
Wilson, Charles J. 
Woolsey, Sam M. Jr. 
Yates, Carl E. 


PERFEX CORPORATION 
MILWAUKEE, WIS. 


Neudeck, Gene T., Assist. Sales Mgr. 


PERKIN-ELMER CORP. 
NORWALK, CONN. 


Economou, George A., Staff Engr. 


PESCO PRODUCTS DIV. 

BORG-WARNER CORP. 

BEDFORD, OHIO 
Kundrat, William J., Project Engr. 
Ozanich, Edward R., Service Engr. 
Schalla, C. A., Project Engr. 


CHAS. PFIZER & CO., INC. 
NEW YORK, N. Y. 


Blish, James 


PHILADELPHIA METAL STAMPING CO., INC. 
PHILADELPHIA, PA. 
Caraivan, Jordon 


PHILCO CORP. 

PHILADELPHIA, PA. 
Alpaugh, John F., Student Engr. 
Argento, Henry, V. P. & General Mgr. 
Bernstein, Abe, Group Supervisor 
Gillies, Joseph H., Exec. V. P. Operations 
Hoffman, Allen, Engr. 
Lagore, Joseph A., Vice Pres., Mfg. 
Peltier, Frank D., Dir. Eng’g Planning 
Pendergrass, Robert W. III, GM Field Engr. 
Smith, Alden W., Regional Sales Mgr. 
Spielman, Sterling C., Director of Eng’g. 
Sumerlin, William T., Reliability Admin- 

istrator 
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Torrese, Albert A., Mgr. Prod. Acceptance 
Tweedie, Thomas C. Jr., Physicist 
Valyo, Vincent J., Sr. Mech. Tech. 


Redwood City, Calif. 
McKey, Dixie B., Section Mgr. Field instr, 


Palo Alto, Calif. 
Gulick, Edwin C., Section Mgr. Reliability 
Laberge, Walter B., Manager Systems 


Dayton, Ohio 
Adams, Charles R., Spec. Rep. 


PHILLIPS LABORATORY 
SANTA BARBARA, CALIF. 


Phillips, N. Vance, Manager 


PHILLIPS PETROLEUM CO. 

BARTLESVILLE, OKLA. 
Bost, Howard William, Sr. Group Le :der 
Boyer, Lee H., Engr. 
Carr, D. E., Assist. Dir. of Res. 
Fox, M. H., Mgr. Rocket Prop. Sec. 
Keller, John A., Group Leader, Solid Pro- 

pellant Evaluation 

Sammons, Geo. D., Proj. Leader 


Idaho Falls, Idaho 
Kimbell, Robert B., Project Chemist 


Los Angeles, Calif. 
Gose, Robert Oren, Western Rep. 


PHOENIX IRON & STEEL CO. 
PHOENIXVILLE, PA. 
Coutant, Jay G., Assist. Secy. & Assist. 
Treas. 


PHOTOCON RES. PROD. 
PASADENA, CALIF. 


Grinstead, Carl E., Pres. 


COLLEGE OF PHYSICIANS & SURGEONS 
NEW YORK, N. Y. 
Purpura, Dominick P., Assist. Prof. Neuro- 
logical Survey 


PIAGGIO & CO. 
GENOVA, ITALY 


Casiraghi, Giovanni P., Chief Engr. 


PIASECKI AIRCRAFT HELICOPTER CORP. 
PHILADELPHIA, PA. 
Spitter, James K., Assoc. Analytical Engr. 


PIONEER CHEMICAL COMPANY, INC. 
LONG ISLAND CITY, N. Y. 
Mellan, Ibert, Research Director 


PIROTECNIA LECEA 
VITORIA, SPAIN 


De Lecea, Alberto, M., Mgr. Director 


PITTSBURGH STEEL CO. 
ALLENPORT, PA. 


Usher, Wm. E. 


PITTSBURGH, UNIVERSITY OF 
PITTSBURGH, PA. 


Students 


Becker, Andrew R. 
Botta, Samuel W. 
Chovan, Joseph L. 
Clemence, Raymond R. 
De Paul, Elder |. 
Dey, Franklin R. 
Fahrner, Richard Lee 
Gurski, Paul S. 
Halpern, Herb H. 
Jones, Richard E. 
Knapp, Richard D. 
Kurtzman, Marshall K. 
Lance, Jos. R. 

Leith, Charles N. 

- Lipnicky, Eugene G. 
Patterson, Richard J. 
Pemkowicz, Bryon 
Puskaric, John L. 
Racki, F. Robert 
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Now available from Philco... 


COMPLETE, NEW TRANSISTOR 
RAINING 


ACKAGE 


1str, 


ility 


Here’s the answer to your training 
problem on transistors . . . the first 
completely packaged training unit 
on transistors... "eady to go to 
work for you now... at a reason- 
able price. 


New Transistor Package Utilizes 
Philco’s Proven “Building Block” 
Training Method 

Philco Training Packages present 
circuits of electronics theory a step 
at a time with easily learned ‘‘build- 
ing blocks’. Each block is a basic 
circuit . . . these are combined in the 
racks on the console to form com- 
plete and functioning systems. Pack- 
age includes complete assortment 
of ‘building block’’ circuit panels, 
console demonstrator, varied acces- 
sory kit items, instruction manual 
and planned program. 


Gives Comprehensive Coverage 


Covers the transistor field from the 
measurement and demonstration of 
unit is designed to adapt easily to static and dynamic characteristics of 
future developments as well as the specific transistors through basic 
many varieties of present day appli- amplifier, oscillator and pulse cir- 
cations with special transistor cuits and on into complete operating 
mounting that takes any kind of circuit chains. 
transistor...adaptable ‘‘building 
block” panels that can be changed Easy to Teach. All demonstrations 
are fully explained in a clear and con- 


in a moment with plug-in com- : : 
ponents and schematic overlays. cise manner in the instruction book. 


NON-OBSOLESCENT DESIGN. Entire 


SEMICONDUCTOR CORRESPONDENCE 
COURSE ALSO AVAILABLE FROM PHILCO 
: Now, you can learn Semicon- _itative home study course ever 

ductor electronics at home offered om transistors. For 
PHILCO TRANSISTOR UNIT SELF-CONTAINED. withthemostcomplete,author- details, write to: 


Compartmented metal base cabinet holds PHILCO TECHNOLOGICAL CENTER 


all panels... fold-back lid stores all acces- 
sory items and components. Entire unit rolls Dept. TL-17 at address below 
easily on casters ... Operates on 115 volts. 


Write today for Free Descriptive Booklet 


PHILCO. TecHRepP Division 


22nd and Lehigh Avenue Philadelphia 32, Pennsylvania 
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Ranshaw, Russell W. 
Rodder, Caroline L. 
Sample, Marion R. 
Steinhardt, Emil J. 
Switala, William J. 
Wagner, Ray A. 
Warner, William T. 
Wilson, Donald A. 
Woodward, Richard V. 


PLANET PRODUCTS CORP. 
CINCINNATI, OHIO 
Rosenberg, Hans K., Mech. Engr. 


PLANNING RES. CORP. 
LOS ANGELES, CALIF. 


Gendler, Stanley L., Dir. Sys. Eng’g Div. 


Krieger, Stuart A., Vice Pres. 


Wylly, Alexander, Dir. for Military Sys. Res. 


PNEU-HYDRO VALVE CORP. 
ORANGE, N. J. 
Reilly, James W., Sales Manager 


POLARAD ELECTRONICS CORP. 

LONG ISLAND CITY, N. Y. 
Bennett, Albert 1., Sr. Proj. Engr. 
Berman, Donald C., Eng’g Coordinator 
Winter, Arnold, Eastern Regional Mgr. 


Dayton, O. 

O'Neil, Kenneth E., Dayton Reg. Mgr. 
POLISH ASTRONAUTICAL SOCIETY 
WARSAW, POLAND 

Wolczek, Olgierd S., Master of Eng’g. 


POMONA COLLEGE 
CLAREMONT, CALIF. 
Student 
Adams, Charles M., Ill 
Seale, Wayne A. 
POPULAR MECHANICS MAGAZINE 
LOS ANGELES, CALIF. 
Stimson, Thomas E. Jr., Western Editor 


PORTLAND, LIBRARY ASSOCIATION OF 
PORTLAND, ORE. 
Burghardt, James H., Head, Social Sc. & 
Science Dept. 


PORT OF N. Y. AUTHORITY 
NEW YORK, N. Y. 
Borland, Wm. C., Coordinator of Eng’g 
Klueg, Jerome P., Designer 
Mauro, Philip J., Jr. Professional Assist. 
Nillson, Frederick V., Airport Designer 
PORTLAND STATE COLLEGE 
PORTLAND, ORE. 
Students 
Gregory, Chilton 
Shortt, Lee A. 


POTTER AERONAUTICAL CO. INC. 
UNION, N. J. 
Hutchins, Robert L., Sales Engr. 
Levine, Stanley B., Application Engr. 


POTTER PACIFIC CORPORATION 
WOODLAND HILLS, CALIF. 


Deane, Robert A., Sales Engr. 

Ross, Herman H., Jr., Design Engr. 
Tucson, Ariz. 

Francisco, Edward E., Jr. 

POUDERIES REUNIES de BELGIQUE 
BRUSSELS, BELGIUM 

Lebrun, Fernand, Chemical Engr. 
POWERIZED PLATES 
NEW YORK, N. Y. 

Greenberg, Gustave, Lithographic Stripper 
PRATT INSTITUTE 
BROOKLYN, N. Y. 
Epstein, Edward R. 


Koeppel, Henry G. 
Lambing, John C. 
Shaw, Richard Paul, Assist. Prof. 


PRATT & WHITNEY CO. 
CHANDLER-EVANS DIV. 
WEST HARTFORD, CONN. 


Burns, L. G., Sales Manager 
Nash, Jack O., Assist. Chief Engr. 


PRATT & WHITNEY 
DIV. OF UNITED AIRCRAFT CORP. 
EAST HARTFORD, CONN. 


Andreini, Geno J., Project Engr. 
Bazzano, Jos. T., Process Planner 
Berson, Selwyn D., Sr. Analytical Engr. 
Brown Edmund D., Project Engr. 
Caonette, Zephirin A., Design Engr. 
Connors, John W., Assist. Project Engr. 
Dooley, Philip G., Assist. Project Engr. 
Edwards, Shelton H., Experimental Engr. 
Ettl, Joseph J., Analytic Engr. 
Francis, H. E., Sr. Staff Engr. 
Handley, Lawrence M., Analytical Engr. 
Helfrich, William E., Assist. Proj. Engr. 
Hickner, James R., Designer 

Hull, Robert E., Assist. Project Engr. 
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SPACE FLIGHT and NUCLEAR PROPULSION 


A drastic reduction in vehicle mass ratios...substan- 
tially increased specific impulse values...a capability 
for achieving very high speeds...these are some of 
the significant advantages that will come from the 
application of nuclear energy to space flight. 

A number of different propulsion systems have been 
proposed to utilize nuclear reactions. The simplest 
system consists of a fission reactor through which the 
propellant is passed, heated, and then expanded 
through a rocket nozzle. Fission reactors can also be 
employed as a source of energy to generate electric 
power, which in turn can be used to accelerate ions 
or charged particles, or to create and accelerate a 
plasma. And fusion reactors, when developed, can be 
used to generate electric power for the same purposes. 
In addition, in the case of the fusion reactor, there is 
the attractive possibility that the reaction energy can 
be used directly without conversion to electric power. 

The fission-powered thermal propulsion system will 
probably constitute one of the next major advances in 
space technology. As an example of the gain which 
can be achieved, consider a vehicle with a payload 
weight of about 25 tons for a manned flight to one of 
the nearer planets, landing, and returning. Powered 


by chemical rocket engines, the takeoff weight for such 
a vehicle would be 50,000 tons. But powered by a 
fission-thermal propulsion system, weight at launch 
would not exceed 500 tons...a 100-fold reduction in 
the mass ratio. Considerably greater gains are pre- 
dicted for the more advanced systems. 

Systems studies and advanced research in the appli- 
cation of nuclear energy to the requirements of space 
flight are in progress at Space Technology Laboratories. 
This work illustrates the emphasis at STL on the 
exploration and development of new concepts and 
techniques in ballistic missile and space technology. 

Both in support of its over-all systems engineering 
responsibility for the Air Force Ballistic Missile Pro- 
gram, and in anticipation of future system require- 
ments, STL is engaged in a wide variety of analytical 
and experimental research. Projects are in progress 
in electronics, aerodynamics, hypersonics, propulsion 
and structures. 


The scope of activity at Space Technology Labora- 
tories requires a staff of unusual technical breadth 
and competence. Inquiries regarding professional 
opportunities on the STL Technical Staff are invited. 
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Students 
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Evans, David H., President 
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“ Schaffner, Jack A., Sec.-Treas. 
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Scheinman, R. L., Sr. Partner 
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LOS ANGELES, CALIF. 


Hampel, V. E., Electronic Service Engr. 


SCIENTIFIC AMERICAN 
NEW YORK, N. Y. 
Hessey, David C., Assist. Adv. Mgr. 


SCIENTIFIC DESIGN, INC. 
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Brown, David, Vice Pres., Res. Devel. 
Charnoff, Lorraine S., Chemist 
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SCOTT AVIATION CORP. 
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SERVICE PIPE LINE CO. 
JOLIET, ILL. 
Gates, James R., District Engr. 


SERVICE TECHNIQUE MILITAIRE 
BERNE, SWITZERLAND 


Greinacher, Richard, Sec. Chief 


SERVOMECHANISMS, INC. 

HAWTHORNE, CALIF. 
De Sottari, Louis, Proj. Engr. 
Friedman, George J., Staff Engr. 
Redemske, Ralph F., Vice Pres. & Dir. of 

Engrng. 

Rob.nson, Gordon S., Sales Director 
Shannon, William W., Pres. & Chm. Board 
Varanay, Charles J., Electronic Engr. 
Zoike, Helmut, Chief Missile Eng. Sec. 


SHAKEPROOF, INC. 
ELGIN, ILL. 
Rosenberger, Paul E., Job Electroplater 


Ww. S. SHAMBAN & CO. 
CULVER CITY, CALIF. 
Shamban, W. S., President 


SHEFFIELD CORP. 
DAYTON, OHIO 
Linxweiler, Carl J., Promotion Mgr. 


SHELL CHEMICAL CORP. 
NEW YORK, N. Y. 
Gianakos, Nick L., Senior Technologist 
Hemmerich, R. H., Section Leader 
Houston C. A., Senior Technologist 
Kennedy, Edwin Russell, Sr. Technologist 
Washington, D. C. 
Read, Barclay K., Special Representative 


SHELL DEVELOPMENT CO. 
EMERYVILLE, CALIF. 


Bell, Robert P., Supervr Comput. Lab. 
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Dunn, C. L., Dept. Head, Physical Chem. 
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Nixon, Alan C., Res. Supervr. 

Sorem, Stanley S., Res. Supervisor 


New York, N. Y. 
Sheldon, Dan M., Corporate Secretary 


SHELL OIL CO. 
WOOD RIVER, ILL. 
Greenshields, R. J., Dir. of Res. 
New York, N. Y. 
Hendricks, Daniel E. Jr., Mgr. Lubricants 
Div. 
H. A. SHIFFER ASSOCIATES, INC. 
LOS ANGELES, CALIF. 
Shiffer, Harvey A. 


SHURE BROTHERS, INC. 
EVANSTON, ILL. 
Johnson, Harold A., Devel. Engr. 
McCabe, Charles L., Sales 


ERIC SIEMERS RES. & DEVELOPMENT 
TAMPA, FLA. 


Siemers, Eric 
SIMMONDS AEROCESSORIES, INC. 
TARRYTOWN, N. Y. 
Enyart, William R., Pres. & Gen. Mgr. 
Fishman, Bernard, Assist. Mgr. 


SINCLAIR OIL & GAS CO. 
TULSA, OKLA. 

Barry, William V., Petroleum Engr. 
SIR GEORGE WILLIAMS COLLEGE 
MONTREAL, CANADA 

Shacter, David Gordon 


SIZE CONTROL CO. 
CHICAGO, ILL. 
Olds, Ernest E., Sales Mgr. 
S. K. C. RESEARCH ASSOCIATES 
PATERSON, N. J. 
Shaw, John D., Pres. 
A. O. SMITH CORP. 
NEW YORK, N. Y. 
Moskovics, Fredrick E., Industrial Consult. 


SMITHSONIAN ASTROPHYSICAL OBSERV’Y. 
CAMBRIDGE, MASS. 
Schilling, Gerhard F., Exec. Assist to Dir. 
Whipple, Fred R., Director 


Vv. A. SNYDER CO. 
UNION, N. J. 
Brown, Edw. M., Field Engr. 


SOCIEDADE INTERPLANETARIA BRASILEIRA 
SAO PAULO, BRAZIL 
Bevilacqua, Luiz De Gonzaga, Honorary 
President 


SISPRE 
ROME, ITALY 

Boedewadt, Uwe T., Dr. Phil. Habil. 
SOCIETE D’ASTRONOMIE DE 
QUEBEC, CANADA 

Belanger, Andre, President 


SOCIETE L’AIRLIQUIDE 
PARIS, FRANCE 
Delorme, Jean, Pres. Dir. General 


SOCONY MOBIL OIL CO. 
NEW YORK, N. Y. 
Mount, Wilbur S., Mgr. Aviation Dept. 
Smith, Allen E., Chief Engr. 
Paulsboro, N. J. 
Dreier, W. F., Dr 


3 %" minimum bend radius. 


Three Types: 
Ibs.; Ult. tension 960 Ibs. 
Ibs.; Ult. tension 960 Ibs. 


3050 Ibs.; Ult. tension 3900 Ibs. 


Compression & Tension Type 


Aircraft cable is strung with spherical steel 
shells in a rigid or flexible housing sealed 
with “O” rings. 3” standard bend radius. 


1. Light Duty—Compression Ult. Load 1250 
2. Heavy Duty—Compression Ult. Load 1650 


3. Extra Heavy Duty—Compression Ult. Load 


Forming Problems 


ities. Please address Dept. ARS-58 


Positive remote controls for actuating mechanical, hydraulic 
or other devices. Eliminate bell cranks, pulleys and dual 
cables. Patented U.S. A. All world rights reserved. Send 
for ENGINEERING MANUAL giving detailed prints and 
complete specifications covering materials, finishes, capa- 


SOUTHWEST PRODUCTS CO. 
_ 1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 


Spincratt has 
down-to-earth 
solutions — 

in 

Metal Spinning 
and Fabricating 
for your 

Missile program 


: 
al 
t 
Write for Engineering Aid on Metal-Formed Rocket and 
S MILWAUKEE 8, WISCONSIN 
PHONE: DIVISION 2-0730 


by 


SOLAR AIRCRAFT CO. 
SAN DIEGO, CALIF. 
Alpert, Sumner, Chief Tech. Engr. 
Cherry, L. H., Chief of Planning, R. & D. 
Day, Robert E., Mgr. Components Engrng. 
Driscoll, Daniel Henry, Sr. Propulsion Engr. 
Farmer, W. C., Weapon Systems Mgr. 
Hagen, Roger W., Combustion Des. Engr. 
Hillhouse, Andrew F., Prod. Mgr., Missiles 
Knoll, Wm. A., Project Engr. 
Naumann, Erwin O. A., Chief Adv. Studies 
Oberg, Cyril D., Mgr. Aircraft & Compon- 
ents Sales 
Palmtag, Herbert M., Prod. Spec. Missiles 
Roth, Ludwig, Chief Engr. 
Towns, Mirabbau C. Jr., Chief of Prop. 
Weir, Donald B., Mechanical Engr. 
Whitney, Collins, Exec. Assist to Pres. 


SOLVENTOL CHEMICAL CO., INC. 
DETROIT, MICH. 


Jacoby, Byron H. 


SOUCY SCIENTIFIC RESEARCH 
MONTREAL, CANADA 
Soucy, W. A., Scientific Research, Owner- 
Consultant 


SOUTH DAKOTA SCHOOL OF MINES & 
TECHNOLOGY 
RAPID CITY, S. D. 
Students 
Bitz, Dennis A. 
Janke, Delmar L. 
Jovanovic, Milan K., Assoc. Prof. 
Nauman, Robert L. 
Warder, Richard C. Jr. 


SOUTHERN ASSOC. ENG. 
HUNTSVILLE, ALA. 


Kalvestrand, V. R., Assist. Proj. Engr. 


SOUTHERN CALIFORNIA, UNIVERSITY OF 
LOS ANGELES, CALIF. 

Mickey, Fred E., Res. Assoc. 

Wallace, Donald A., Staff Engr. 

Students 

Goss, Joseph R. 

Hanewinckel, Doyle (NMI) Jr. 

Hartry, Donald R. 

Holm, Edward F. 


SOUTHERN DAIRIES 
WASHINGTON, D. C. 
Giles, Wm. F., Steam & Refrig. Engr. 


SOUTHERN ILLINOIS UNIVERSITY 

CARBONDALE, ILL. 
Students 
Borger, Barbara J. 
Cole, William C. 
Greenwood, William D. 
Grouse, James E. 
Ineli, Donald E. 
Jennings, Linda L. 
Mayer, Werner G. 
Rominger, Herbert E. 
Rubino, Richard G. 
Schmitz, Glenn A. 


Carterville, Hl. 
Barrett, James A. 


SOUTHERN METHODIST UNIVERSITY 
DALLAS, TEX. 
Bagnall, Leslie M., Assist. Prof. of Mech. 
Engrng. 


SOUTHWEST PRODUCTS CO. 
MONROVIA, CALIF. 
Giesler, Karl E., Sales Engr. 
Hackman, K. V., Gen. Mgr. 
Lottie, Robert W., Field Service Engr. 
Moore, Gordon E., Field Engr. 


SOUTHWEST RESEARCH INSTITUTE 
SAN ANTONIO, TEX. 


Abramson, Dr. H. N., Mgr. Engrng. Anal. 


Moffitt, John V., Sr. Res. Engr. 


Warren, Francis A., Mer. Spec. Proj. Sect. 


SOUTHWESTERN COLLEGE 
WINFIELD, KANSAS 


Buehrens, Wesley G. 
SOUTHWESTERN ENGINEERING & 
EQUIPMENT CO. 

DALLAS, TEX. 
Harmon, Fred |., President 


SOUTHWESTERN INDUSTRIES 
LOS ANGELES, CALIF. 


Jenks, Frederick P., President 


SOUTHWESTERN LOUISIANA INST. 
LAFAYETTE, LA. 


Chieri, Dr. Pericle A., Prof. & Head, Mech. 


Engrng. Dept. 


Students 

Andrepont, Wilbur C. 
Carson, Jerry D. 

Cuccio, Vincent C. 
Debois, John D. 

DeWitt, Robert N. 

Le Blanc, Randolph A. Jr. 
Richard, Arthur M. 
Watkins, Fred E. 


SOUTHWESTERN VALVE CORP. 
SANTA ANA, CALIF. 


Borcherdt, Walter O., Chief Engr. 
Schaller, Robert L., Pres. 


SPACE ENTERPRISES, INC. 
NASHVILLE, TENN. 
Heagy, Richard T., Gen. Mar. 


SPECTRUM DESIGN ASSOCIATES 
FAIRFIELD, CONN. 

Meisenheimer, Daniel T., President 
SPEER CARBON CO. 
ST. MARY'S, PA. 

Ives, L. Harvey, Sales Mar. 


SPERRY RAND CORP. 
NEW YORK, N. Y. 
Remington Rand Corp., Philadelphia, Pa. 
Dunlap, William N. Jr., Project Engr. 
Remington Rand Div., Sperry Rand Corp. 
South Norwalk, Conn. 
Garrett, Elmer E., Chief Engr. 
Remington Rand, UNIVAC 
St. Paul, Minn. 
Bolender, Dexter A., Systems Engr. 


Roble, Arthur R., Product Engrg Supervr. 


Sperry Farragut, Bristol, Tenn. 
Rhodes, James H., Assoc. Proj. Engr. 


Sperry Gyroscope Co., Great Neck, N. Y. 
Barrow, Wilmer L., V. P. for R. & D. 
Franklin, William S., Ceramic Engr. 
Freeman, Herbert, Engrng Dept. Head 
Gertz, Arthur P., Engrng. Dept. Head 
Goldberg, Leon, Engr. 

Hagler, Louis H., Engr. 

Halpert, Percy, Chief Engr. 
Haraschak, Henry P., Assist. Engr. 
Isbister, Eric J., Chief Engr. 
Lockwood, Myron D., Manager 
Mieher, Walter W., Chief Engr. 
Sammis, Edward A., Sr. Engr. 
Scicchitano, Frank, Engr. 

Staros, Basil, Eng. Sect. Head 
Tuerck, Wm. Jr., Sr. Engr. 

Wank, Peter J., Assist. Engr. 
Wheeler, James W., Dir. Instr. Engrng. 
Zito, Frederick A., Assoc. Engr. 


Sperry Utah Engineering Laboratory 
Salt Lake City, Utah 
Flandro, Gary A., Aeronautical Engr. 
Hylton, J. Carl, Engrng. Sect. Head 
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Peterson, Norman L. 
Randell, Orson B., Engrng. Dept. Head 
Weaver, H. Holmes, Sr. Project Engr. 


SPINCRAFT, INC. 
MILWAUKEE, WIS. 
Banta, Frederic L., Plant Supt. 
Besch, O. C., Acting Chief Engr. 
Salow, Theodore J., Chairman of Board 


SPRINGFIELD ANIMAL HOSPITAL 
SPRINGFIELD, MASS. 
Carniglia, Francis J., Veterinarian 


SPRINGFIELD BOARD OF EDUCATION 
SPRINGFIELD, OHIO 
Braun, Karl Leo, Science Teacher 


STAINLESS, INC. 
VAN NUYS, CALIF. 
Granville, Jackson E., Secy.-Treas. 


STANDARD OIL CO. 
CLEVELAND, OHIO 
Krause, Warren H., Process Engr. 


STANDARD OIL CO. 

WHITING, IND. 
Bowman, Norman J., Group Leader 
Kennedy, Don E., Technical Assoc. 
Proell, Wayne A., Sec. Leader 


STANDARD RAILWAY EQUIP. MFG. CO. 
CHICAGO, ILL. 
Fraenkel, S. J., Dir. of Res. & Dev. 


STANDARD STEEL CORP. 
LOS ANGELES, CALIF. 
Thies, Kenneth G., Contract Admin. 


STANFORD RESEARCH INSTITUTE 
MENLO PARK, CALIF. 
Ablow, C. M., Mathematician 
Arnold, James S., Physicist 
Casler, William A., Mgr., Adm. Service 
Cook, Chas. J., Mgr. Molecular Physics 
Section 
Evans, Marjorie W., Sr. Phys. Chemist 
Fishman, Norman, Chemical Engr. 
Hiester, N. K., Mgr., Chem. Eng. Sect. 
Poppoff, |. G., Sr. Physicist 
Shapero, Albert, Operations Analyst 
Templeton, Thomas H., Sr. Executive Engr. 
Witherly, T. Dexter, Mech. Engr. 


STANFORD UNIVERSITY 
STANFORD, CALIF. 
Kline, S. J., Assoc. Prof. 


Students 

Hammon, Dee J. 
Hughes, Richard L. 
Lamb, Jay W. 
Ledgett, Ronald A. 
McChen, Peter A. 
Morris, Edgar E. 
Runstadler, Peter W., Jr. 
Tandberg, Erik 

Tryce, Richard S. 

Van Saun, Richard W. 


STAUFFER CHEMICAL CO. 
CHAUNCEY, N. Y. 
Gould, Dr. J. R., Head, Organic Chemicals 
Section 
Terlizzi, Paul M., Assist. to Vice President 


STAVID CNGINEERING INC. 
PLAINFIELD, N. J. 
Sweeney, William R., Sr. Elec. Engr. 


THE STEARNS-ROGER MFG. CO. 
DENVER, COLO. 
Hahn, George C., Proj. Engr. Metallurgy 
Dept. 
Hough, Orville L., Project Manager 


M. STEINTHAL & CO. 
EL SEGUNDO, CALIF. 
Knacke, T. W., Chief Engr. 
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DESIGNED TO FLY 


Especially designed to meet the rigid size and weight requirements of airborne 
instrumentation, Statham’s new strain gage carrier amplifiers are transistorized 
throughout. Operating from normally available 28-volt DC excitation, 
these units supply excitation to any strain gage transducer of . 
desired range, amplifying and demodulating the trans- 
ducer’s low-level signals to provide an output of from 
0 to 5 volts DC. When you require unprece- 
dented accuracy and reliability in the 
amplification of signals from your 
strain gage instrumentation, 
specify a Statham 
strain gage 


amplifier. 


Model CA3 Strain Gage Amplifier Model CA5 Strain Gage Amplifier 


EXCITATION: 28 volts DC, +5% 

OUTPUT: 0-5 volts DC 

FREQUENCY RESPONSE: Flat from 0 up to 2000 cps 
NON-LINEARITY AND HYSTERESIS: +14% 

OPERATING TEMPERATURE: —65° to +165°F. 

OUTPUT IMPEDANCE: 10K ohms (100K recommended load) 
WEIGHT: 14.5 ounces, approximately 


For complete technical data, write to: 


INSTRUMENTS, INC. 
12401 W. Olympic Blvd., Los Angeles 64, California 
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DIVISION AT MARSHA 


propellant rocket engines that power 


missiles so vital to America’s defense, are 


Thiokol at the U.S. Army's Longhorn Ordnar 
these are the powerful anti-aircraft Nike 


Falcon, and Lacrosse missiles. 


olid propellant ballistic guided missile, | the 
Engineers, scientists — perhaps there's a 
hiokoi's expanding organization. Our ne 
hallenging problems and the chance for gr 


TRENTON, N 
MOSS POINT, MISS. 


wn 
mi 
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: BRIGHAM CITY, U DENVILLE, N.J.+ BRISTOL, PA, 


STELLARDYNE LABORATORIES 
EL CAJON, CALIF. 


Emery, Earnest M., Manager 


ARNOLD H. STEPHENS CO. 
LOS ANGELES, CALIF. 
Stephens, Arnold, Sales Manager, Controls 


STERLING COMPANY 
DAYTON, O. 
Hardin, James L., Sales Engr. 


STEVENS INST. OF TECHNOLOGY 
HOBOKEN, N. J. 


Students 

Chapman, Ira 
Condon, Francis P. 
Cottrell, Joseph R. 
DeVivo, Anthony J. 

De Wilde, Robert 
Edwards, Gordon L. 
Filskov, Alfred H. Jr. 
Fitton, Gary M. 
Ketterer, Arthur V. 
McCandless, Thomas E. 
McWhiney, Edgar E. 
Perry, Russell C. 
Pezold, George C. 
Roedema, Kemp P. 
Salkeld, Harry D., Ill 
Schmenke, Thomas K. 
Taylor, Alonso A. 


STEWART WARNER CORP. 
CHICAGO, ILL. 


Affrunti, Andrew A., Project Engr. 
Hobbs, Marvin, Assist. to Gen. Mgr. 


STOCKHOLM VALVES & FITTINGS CO. 
BIRMINGHAM, ALA. 


Boyd, Michael A., Co-op Employee 


STOETZEL & ASSOCIATES, INC. 
CHICAGO, ILL. 


Nistal, Gerard E., Marketing Director 


STONE & WEBSTER ENGINEERING CO., INC. 
BOSTON, MASS. 


Collins, Paul J., Cadet Hydraulic Engr. 


STRATO ENGINEERING CO., 
BURBANK, CALIF. 
Craft, Richard D., Stress Engr. 
Kaplan, A. M., Pres., Chief Engr. 


INC. 


STROUKOFF AIRCRAFT CORP. 
W. TRENTON, N. J. 
Stroukoff, Michael, Pres. & Chem. Engr. 
SUD AVIATION 
COURBEVOIE, FRANCE 
Cornillon, Jacques, U. S. Tech. Rep. 
Delval, Georges L., Attache to Tech. Bd. 
Girard, Jean 
Servanty, Lucien, Chief Engr. 
Vinsonneau, Fernand Gabriel, Dir. Tech. 
JIM SUMMERS & ASSOCIATES 
CHICAGO, ILL. 


Summers, Jim, Mid-West Rep. 


SUMMIT IND., INC. 
GARDENA, CALIF. 


Mireau, E. Chris, V. P. 


SUN CHEMICAL CORP. 
E. RUTHERFORD, N. J. 


Sefchik, Ist Lt. F. T. J., Res. Chemist 


SUN ELECTRIC CORP. 

CHICAGO, ILL. 
Draper, Frank Edmond, V. P. & Gen. Mgr. 
Malik, Russell R., President 


SUN OIL CO. 
MARCUS HOOK, PA. 


Marshall, Ernest F., Chf, Motor Prod. Sect. 


SUNDSTRAND MACH. TOOL CO. 
ROCKFORD, ILL. 


Sundstrand Aviation Div., Rockford, Ill. 


Camlin, John H., Western District Mgr. 
Dick, George H., Project Engr. 

Flogans, Wm. S., Service Engr. 

Sadler, Carl L. Jr., Vice Pres. & Gen. Mgr. 


Sundstrand Turbo Div., 

Denver, Colo. 
Foster, R. Bruce, Chief Application Engr. 
Howell, William G., Treasurer 
Loseke, L. G., Materials Metalliurgist 
McPherson, Donald G., Dev. Engr. 
Olson, Richard H., Gen. Mgr. 
Phinney, Damon D., Devel. Engr. 
St. John, Harry M., Assist. Gen. Mgr. 
Townsend, George P., Mgr. Engrng. 


Sundstrand Turbo Div., 

Pacoima, Calif. 
Deboi, Herb, Design Engr. 
Downing, John F., Appl. Engr. 
Gomberg, Edward N., Marketing Exec. 
Kelsey, George M., Chief Devel. Engr. 
Lieberman, Seymour, Staff Engr. 
MacMorris, D., Eastern Rep. 
Wellman, Dr. Homer B., Project Engr. 
Zwick, Eugene B., Principal Scientist 


THE SUPERIOR OIL CO. 


LOS ANGELES, CALIF. 

Yeagley, Clark E., Materials Accountant 
SWEDLOW PLASTICS CO. 
LOS ANGELES, CALIF. 

Face, William H., Contracts Mgr. 


OF GASES 


“PAT. PEND.” 


AVIATION 


2350 EAST 38TH STREET 


DEHYDRATION 


HI-LO PRESSURES 
HI-LO FLOWS 


V New Leakproof Design—Chambers and 
Cartridges “O”’ Ring sealed, no possibility 
of gas bypassing the cartridge. 


V No tools required to change cartridge or 
Mechanical Filter Element for cleaning. 


V Manual or Automatic Units. Portable, sta- 
tionary or airborne installations. 


LOS ANGELES 58, CALIF. 


PLAIN TYPES 


ANALYSIS 


1 Stainless Steel 
Ball and Race 


2 Chrome Moly 
Steel Ball and Race 


3 Bronze Race and 


Our Engineers welcome 


WRITE FOR 
BULLETIN 


have been used to meet 


Chrome Moly Steel Ball 


Thousands in use. Backed by years of service life. Wide variety 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 
similar size range with externally or internally threaded shanks. 


requirements and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to fit individual specifications. As a result of thorough 
study of different operating conditions, various steel alloys 


neering Manual describing complete line. 


SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 


—“MONOBALL” 


Self-Aligning Bearing 


ROD END 


PATENTED U.S.A. 
All World Right Reserved 


CHARACTERISTICS 


RECOMMENDED USE 


{ For types operating under high temper- 
ature (800-1200 degrees F.). 


{ For types operating under high radial 
ultimate loads (3000-893,000 Ibs.). 


For types operating under normal loads 
with mini friction requi ft: 


an opportunity of studying individual 


specific needs. Write for revised Engi- 
Dept. AST-58. 


& 
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LEAKPROOF VALVES 


® Hi Vacuum to 6000 PSI. 


@ "O" Rings and Teflon, Nylon or 
Formica Seats are Standard. 


© Over-torquing cannot damage seat 
or needle as buffer plate and 
metering pin act as a forming die. 
® Impossible to score needle or seat. 


® Lifetime Valve—can be completely 
overhauled in a matter of minutes 
without disturbing plumbing or 
mounting. 


Write for further details. 


Aviation, Inc. 


2350 E. 38th St., Los Angeles 58, Calif. 


SYLVANIA ELECTRIC PROD., INC. 
MOUNTAIN VIEW, CALIF. 


Goldsborough, Robert R. Jr., Section Head 
Lien, Jesse R., Lab Mgr. 


SYLVANIA ELECTRIC PRODUCTS, INC. 
OTTAWA, O. 
Goodkin, Sidney S., Prof. Engr. 


SYRACUSE UNIVERSITY 
SYRACUSE, N. Y. 
Werner, Julius M., Assoc. Prof. 


Students 
Adler, Leonard B. 
Santilli, Thomas L. 


SYSTEM DEVELOPMENT CORP. 
SANTA MONICA, CALIF. 


Bruman, Joseph R., Project Leader 

Goodwin, W. R., Assoc. Social Scientist 
SYSTEMS CORP. OF AMERICA 
LOS ANGELES, CALIF. 

Arthur, Paul D. 

Barnes, Dr. John L., President 
SYSTEMS LABS CORP. 

SHERMAN OAKS, CALIF. 

Feyk, John A., Consulting Engr. 
TACCONE PNEUMATIC FDRY. EQUIP. CORP. 
NORTH EAST, PA. 

Jones, Robert R., Mech. Engr. 

THE TALCO ENGINEERING CO. 
HAMDEN, CONN. 

Julier, Bertram H., Chief Ballistician 
Dallas, Tex. 

Walker, Joseph H., Regional Mgr. 
TAMMEN & DENISON, INC. 

CHICAGO, Ili. 
Verbanec, William R., Chief Engr., Liaison 


TANNER MFG. CO. 
MOLINE, ILL. 
Tingle, Wm. W., Chief Engr. 
TASK CORP. 
ANAHEIM, CALIF. 
Ward, Elmer F., Pres. 
TAYLOR ENGINEERING CO. 
BALTIMORE, MD. 
Taylor, William C., Mer. 
WALTER DORWIN TEAGUE ASSOCIATES 
NEW YORK, N. Y. 


Ehrenberg, Marvin S., Project Engr. 
Teague, Walter Dorwin Jr., Partner, Dir. 
of Engrng. 


TECHNICAL DEVELOPMENT CO. 
GLENOLDEN, PA. 
Betstiber, Dietrich W., President 


TECH. INSTRUMENT CORP. OF CALIF. 
N. HOLLYWOOD, CALIF. 

Hood, William J., Engr. 

Pettler, Eugene D., Sales Mer. 


TECHNICAL OPERATIONS, INC. 
WASHINGTON, D. C. 

Beller, William S., Senior Scientist 
TECH. RES. GROUP, INC. 


NEW YORK, N. Y. 
l Al der, Engr. 


TECHNICAL WRITERS ASSOCIATED 
HOUSTON, TEX. 
Lockwood, Robert M., Partner 


TECO, LIMITED 
TORINO, ITALY 


Robotti, Aurelio C., Mech. & Aero Engr. 


TELECOMPUTING CORP. 

VAN NUYS, CALIF. 
Beman, Ward W., Vice Pres. & Gen. Mgr. 
Bennett, Wm. E., Dir. of Engrng. 
Brubaker, George, Pres. 

Holloman, A. F. B., N. Mex. 
Perry, William K., Data Analysis Engr. 
Williamson, Charles A., Maintenance Supvr. 


N. Hollywood, Calif. 
Burgess, Eric, Tech. Manuals Supvr. 
Weaver, John H., Vice Pres. 


Hollywood, Calif. 
Jones, Ed Jr., Test Engr. 
Latour, Hervey Z., Tech. Writer 
Washington, D. C. 
Penzel, W. C., Field Engr. 


TELE-DYNAMICS, INC. 
PHILADELPHIA, PA. 
Clark, Louis P., Exec. Vice Pres. 
Elliott, J. B., V. P. & Gen. Mgr. 
Lewis, E. E., President 
Magasiny, Irving P., Dir. New Prod. Dept. 


Moorestown, N. J. 
Hartley, Edwin M., Assist. to Pres. 


TELEFILM, INC. 

HOLLYWOOD, CALIF. 
Comandini, Peter, Sect’y., Treas. 
Guy, Steven A., Dir. Electronics Dev. 
Pinkham, James B., Exec. Vice Pres. 
Thomas, Joseph A., Pres. & Gen. Mgr. 
Updegraf, Mervin J., Supvr. Art Dept. 


TELE PROMPTER CORPORATION 
NEW YORK, N. Y. 


Kahn, Irving B., Chrm. of Bd. & Pres. 
TEMCO AIRCRAFT CORP. 
DALLAS, TEX. 


Bender, Wm. H., Tech. Group Engr. 
Buenrostro, Fred R., Engrng. Draftsman 


Coonrod. W. C., Engr. 


Ehrhardt, Leo L. Jr., Thermodynam. Engr. 


Freeman, W. B., Mgr. Devel. Eng. 
Haney, Byron E., Lead Design Eng. 
Jennings, Norman L., Sr. Engr. 

Locke, Graydon R., Senior Design Engr. 
Marlin, Paul L., Lead Design Engr. 
Orear, Bobby J., Junior Engr. 

Rioux, Richard N., Tech. Group Eng. 
Rutschman, C. L., Engr. 


Williamson, Robert H., Lead Design =ngr, 


RESEARCH INSTITUTE OF TEMPLE 
UNIVERSITY 
ELVERSON, PA. 


Beck, Corliss A., Instrumentation Eng-. 


Biong, Timothy P. Jr., Instrument. =ngr. 


Bohn, J. Lloyd, Chairman Physics Deot. 


Buchanan, Lewis W., Chief Test Pit Mech. 


Doyle, William L., Director 
Floss, Josef Georg, DipI-Chem. 
Grosse, Aristid V., President 
Hoisington, Kathleen 

Knipe, William, Res. Assist. 


Krepps, Gerald, Assist. Chf. Test Pit ech. 


Lee, Theron Jr., Res. Assist. 

Maginn, Joseph C. Jr., Chem. Engr. 
Murphy, William J., Chief Test Engr. 
Nelson, Melvin W. 

Rickert, Julius H., Engr. 

Schaar, Peter L. 

Segletes, Ralph W., Assist. Test Eng:. 
Stokes, Charles S., Res. Assoc. 

War, Robert R., Technician 


TENNESSEE, UNIVERSITY OF 
KNOXVILLE, TENN. 

Student 

Cathey, Wm. N. 


TEXAS A. & M. COLLEGE 
COLLEGE STATION, TEX. 
Students 


Franks, Donald E. 
Gardner, Robert W., Teaching Assist. 
Klein, Chas. F. 


TEXAS CHRISTIAN UNIVERSITY 
FORT WORTH, TEX. 

Student 

Smith, Mary Jo 


THE TEXAS CO. 
NEW YORK, N. Y. 
Kemp, Lebbeus C. Jr., Vice Pres. 


Beacon, N. Y. 
Kuhn, Wayne E., Gen. Mgr. 
Scarberry, William F., Mech. Engr. 
Westville, N. J. 
Brown, Wm. H., Lab. Tester 


TEXAS FOUNDRIES, INC. 
LUFKIN, TEX. 
Hunt, Harry D., Supt. Mfg., Planning 


TEXAS GAS TRANS. CORP. 
OWENSBORO, KY. 


Kershner, W. K., Corporation Pilot 


TEXAS INSTRUMENTS, INC. 
DALLAS, TEX. 


McKenna, Robert G., Assist. Engr. 
Pruvenok, Andrew J. Jr., Assoc. Engr. 
Wissemann, H. J., Assist. Vice Pres. 


TEXAS POWER & LIGHT CO. 
WASHINGTON, D. C. 

Barr, James A. Jr., Indus. Chem. Consult. 
TEXAS TELECASTING, INC. 
LUBBOCK, TEX. 

Spoonts, Herbert B., Tech. Dir. 


TEXAS, UNIVERSITY OF 
AUSTIN, TEX. 
McDill, Paul L., Res. Engr. Il 
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Elevator loads freight into one rocket, while another makes radio-controlled 
parachute landing. Soon, giant unmanned missiles may carry freight to 
Europe and South America—in minutes. Thompson Products has the 
experience and skill to help design and build important components for 


such radical new spacecraft. 


Want to build a 
freight rocket? , 


Thompson Produets can help you handle the job 


One of these days, a future-minded 
manufacturer may launch a rocket 
freight service, and reap a sky-full 
of profits. 

This company could well turn to 
Thompson Products for aid in design- 
ing and building components for these 
huge, freight-carrying missiles. Ever 
since the earliest days of flight, 
Thompson has displayed remarkable 
ingenuity in developing advanced new 
aviation products. 


Today, Thompson supplies precision- 
made parts not only for piston-powered 
planes, but for all American jets. And 
Thompson scientists, designers and 
engineers have now turned their 
talents to guided missiles. 

Thompson has blazed new trails not 
only in the sky, but on the ground (for 
the automotive business), in the ground 
(for agriculture), and even under the 
ground (for mining)—not to mention 
dozens of other industries. 


From Thompson’s 21 research centers and factories in 18 cities, come, each year, 
important new advarces in mechanics, electronics, hydraulics, pneumatics, aero- 
dynamics, thermodynamics and nucleonics. 
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If you’re considering the develop- 
ment of an advanced new product, 
why not call the Thompson people 
and let them help you get it on the 
assembly line? 


Thompson 
Products 


@s a partner in solving the design and production 


General Offices, Cleveland 17, Ohio 


~ 
. 
You can count on 
problems of an advancing technology 


Dr. Montgomery H. Johnson, Director of Aeronutronic Far Side Missile developed by Aeronutronic fo: USAF 
System's Advanced Research Staff, discusses problems Office of Scientific Research. Four-stage roct ets like T 
related to lunar research flights. Other Advanced Research __ this were balloon launched and fired to record t -eaking H 
Staff interests include the study of air opacity, infrared missile altitudes where they measured the Earth's magnetic 
emissions, and high altitude and free space nuclear explosions. field and cosmic radiation intensities. 
T 
- Cc 
[ e 
ow Aeronutronic is meeting 
D 
the needs of advancing 
Tr 
| science and technology a 
The Ford Motor Company established Aeronutronic Systems, Inc. to engage 
Th 
: in the development and manufacture of highly technical products for 7. 
o nilitary and commercial purposes. In a time of expanding science, Aeronutronic 
S. is meeting the technological needs of the Nation. A few of Aeronutronic’s s 
ASI Model IL-101 Subminiature Transmitter provides 
broad interests and activities are illustrated here. exceptional frequency stability under high acceleration ) 
space conditions. Size of unit: 1.1 x 1.4 x 2 inches : 
Weight: less than 5 ounces. Output: 150 + 10 mw. , 
Bri 
Day 
Elk 
A 
J 
NV 
R 
V 
Hur 
A 
A 
A 
A 
B 
B 
B. 
D 
erial view of Newport Beach, California, where Aeronutronic Systems, Inc. is building modern, new facilities | Prototype model of ASI Digital System Simulator. Uni " 
carry out military and commercial programs involving the most advanced research, development, experimen- is designed to give direct check of reduction of logic@! 6. 
tion and production. Aeronutronic's new facilities are located 40 miles south of Los Angeles on a mesa over- equations, to study a system's operations prior 10 6 
oking Newport-Balboa Harbor and the Pacific Ocean. construction, and to study alternate logical designs. 4 
H: 
H: 
In 
AERONUTRONIC SYSTEMS, INC. 


a subsidiary of Ford Motor Company 


For information about outstanding career opportunities, and for booklets on ASI's interests, 
facilities or products, address: Aeronutronic Systems, Inc., Building 20, 1234 Air Way, Glendale, California. 
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Weir, Maj. Richard A., Test Support Air- 
craft Requirements Office 
Yasecko, Joseph S., Gen. Engr. 
Yates, Major Gen. D. N., Commander 
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AIR MATERIAL COMMAND HEADQUARTERS 
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Hanson, Capt. George B., Project Officer 
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Hendricks, Richard K., Section Chief 
Howard, Robert W., Guided Missile Guid- 
ance Off. 
Kerlick, Capt. Carl M. 
Romig, Col. Eugene A., Dir. Devel. 
Shea, James H., Tech. Dir. 


AIR RES. AND DEVEL. COMMAND 
HEADQUARTERS, ANDREWS AFB 
WASHINGTON, D. C. 
Brill, Capt. Jay R. 
Campbell, Lt. Col. Francis W., Chief, Air 
Defense Div. Weapon Systems Plans 
Cesaro, Richard S., Tech. Dir. of Astro- 
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Feicht, Major Edward R. 
Flickinger, Brig. Gen. Don D., Dir. Life 
Sciences 
Galane, Irma B., Electronic Scientist 
Hale, Roy E. Jr., Act. Chief, Dynamics Br. 
Hemans, Lt. Col. John G., Ch. G M Br., 
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Trueblood, Joseph R., Tech. Dir., Strategic 
Systems Div. 
Zollinger, Capt. Joe E., Assist. Chief 
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Henry, Lt. Col. James P. 
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Regan, Capt. Joseph J. 


AIR TECHNICAL INTELLIGENCE CENTER 
HEADQUARTERS 
DAYTON, O. 


Kocyba, Edward F., Gen. Engr. 
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Boverie, Richard T., Launch Oper. Officer 

Burke, Burkart, Off. in Charge Tgt. Data 

Cook, Capt. Daniel E., Missile Maint. Off. 

Goodwin, 2nd Lt. Robert H. 

Gramley, Lt. Dale R. 
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Hohnhorst, Staff/Sgt., Terrence R. 

Luhrs, lst Lt. Henry E. L., Missile Oper. 
Officer 

McKee, Charles W., Combat Operations 

McWilliams, 1st Lt. Cleo P. Jr., Launch Off. 

Margolis, A/2c Laurence Z. 
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Miller, John A., Training Officer 

Monnich, David H. 

¢ Nybakkan, Truman W. 
Sassone, Ist Lt. Richard P. 
Trabue, A/2c Curtis C. 

APO SAN FRANCISCO, CALIF. 
Cross, Richard L., Airman 
Deo, Edward B. 

BARKSDALE AFB, LA. 

Moreland, Hugh H., Comm.-Electronics 
Shelgren, Capt. Robert N. 


CASTLE AFB, CALIF. 
Bieza, Lt. Stanley M. 
Morse, Charles E., Turret System Mech. 
Shoy, Major Micha 
CHANUTE AFB, RANTOUL, ILL. 
Ingrassia, Paul A. 
Sawyer, T/Sgt. Fred W., Missile Tech. 
instructor 
CHARLESTON AFB, S. C. 
Jones, Larue J. 
COOKE AFB, CALIF. 
Bourke, Col. Henry P. 
Daughton, Col. Glenn B. 
FORBES AFB, KAN. 
Hermanski, Capt. Lloyd V. 
GEORGE AFB, VICTORVILLE, CALIF. 
Atran, Charles W., Quality Control Supvr. 
HUNTER AFB, GA. 
Foerster, A/ic Wilbert G. 
KEESLER AFB, MISS. 
Jackson Gary R. 
Marchand, Jack A., Radar Instructor 
Montgomery, Eugene P. 
Peotter, Lt. Gene W. 
LAUGHLIN AFB, TEX. 
Piummer, Ist Lt. Ira L. 
LOWRY AFB, COLO. 


Hirst, Lt. Donald L. 
Lillo, Vincent N., Instructor 
Ross, Mildred C. 


LOS ANGELES AIR PROCUREMENT DISTRICT 
LOS ANGELES, CALIF. 
Whittemore, Edward R., Chem. & Propel. 
Engr. 
McCONNELL AFB, KANS. 
Plummer, Major Louis P. 
NORTON AFB, CALIF. 
Crider, Louis D., Chief, Ballistic Missile 
Packing Section 
Pallo, Lt. Col. John G., Guided Missile 
Operations Staff Officer 
OFFUTT AFB, NEB. 
Anderson, Lt. Col. J 
Requirements Officer 
Doyle, Col. Joseph 
OTIS AFB, MASS. 
Carpenter, Capt. Donald G., 
PATRICK AFB, FLA. 
Johnson, Lt. Col. Lawrence H., Operations 
Officer 


ph W Jr., Missil 


MAYWOOD AF DEPOT 
MAYWOOD, CALIF. 
Chambers, Herman B. E., Chief, Terminal 
Sys. Branch. 
} McGUIRE AFB, N. J. 
| Strub, James E., Instructor Navigator 
; MOORE AFB, MISSION, TEX. 


Myers, 2nd Lt..Wm. A. 
Schulz, Capt. Victor E., Flight Surgeon 


OLMSTED AFB 
MIDDLETOWN, PA. 
Coffey, Edward J., Jr., Mech. Engr. 


REDSTONE ARSENAL OFFICE 
REDSTONE ARSENAL, ALA. 


Strain, Capt. Bailey T. 
SCOTT AFB, ILL. 


Reichenbach, 2nd Lt. Frank M., Commun. 


Inst. 


SELFRIDGE AFB, MICH. 
Jones, lst Lt. Raymond L. 


WURT SMITH AFB, OSCODA, MICH. 
Birchak, Francis J., Crew Chief 


STEWART AFB, N. Y. 
Gosbee, Timothy W., Abn. Comm. & 
Navaids Tech. 
TINKER AFB, OKLA. 
Healey, Capt. William J., Operations Off. 


TRAVIS AFB, CALIF. 


Jones, N/A Lt. Robert H., Grp. Missile Off. 


ROME AIR DEVELOPMENT CENTER 
GRIFFISS AFB, ROME, N. Y. 
Ferlo, Olindo F., Electronic Scientist 
Lankes, William S., Engrng. Tech., Elect. 


VANCE AFB, OKLA. 
Pieroni, 1st Lt. V. J. Jr. 


WRIGHT AIR DEVELOPMENT CENTER 
WRIGHT-PATTERSON AFB, O. 


Aleo, John, Proj. Engr. 

Anderson, Capt. Car! A. 

Bain, Warren L., Ill, Mech. Engr. 
Baker, William W., Chief R&D Prog. Br. 
Bell, A. Le Roy, Gen. Engr. 

Bell, E. Barton, Aeronautical Engr. 
Benson, Burtis R., Aero. Res. Engr. 
Besancon, Robert M., Physicist 


Boario, William R., Chief, Guidance Tech. 


Sect. 

Brant, 2nd Lt. William W. 

Brant, Wm. W., Weapons Systems Engr. 

Braun, James V., Rocket Devel. Engr. 

Buxton, David O., Sqn. Ldr., RAF 

Cannon, John R., Program Planner 

Cartalano, Domenic H., Materials Engr. 

Christensen, Julien M., Chief, Eng. Psych. 
Br. 

Clarke, Capt. Howard D. 

Clarke, Capt. R. W., R&D Staff Assist. 

Connell, John L., Elect. Scientist 

Conner, Hollis H., Devel. Engr. 

Cooper, Edward H., Staff Engr. 

Corcoran, Lt. Al Jr., Project Engr. 

Culp, Major William K., Project Engr. 

Davis, Charles R., Chief, Engrng. Criteria 
Unit 

Davis, Lt. Richard L. 

Davis, Col. William O., Assist. to Dir. of 
Laboratories 

Drexler, Edward A., General Engr. 
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Br. 
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Rocket Branch 
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Forbes, Forrest S., Sr. Project Engr. 

Fredette, Raymond E., Prelim. Des. Engr. 

Geer, 1st Lt. Richard L. 
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Powerplant Engr. 
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Harris, Col. John F. : 
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Engr. 
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Harter, Mary Catherine, Management 
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Hemmig, Philip B., Project Engr. 

Herrington, Russel M., Project Officer 

Hodge, Ralph D., Chief Space Systems Off. 

Hoffman, Jack N., Project Engr. 

Hummel, Anthony C., Sr. Proj. Engr. 

ingelfinger, A. Layton, Unit Chief 

Kissell, Kenneth E., Physicist 

Klute, James S., Prelim. Des. Proj. Enzr. 

Knobeloch, Dale H., Assist. Prof. 

Knox, Jonathan H., Dept. Chief 

Koch, Wendell R., Gen. Engr. 

Lee, Jarrett O., Gen. Engr. 

Lenz, Ralph C., Chief, Plans Div. 

Litton, Richard S., Sect. Chief, Solid °ro- 
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Liu, Tung-Sheng, Aero. Res. Engr. 

Loedding, Alfred C., Proj. Engr. Aero. “es. 

Martino, lst Lt. Joseph P., Project Engr 

Matthews, Maj. Allen R., Consultant 

Mehron, Martin E., Project Engr. 

Maxim, Wilson A., Consultant 
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Nelson, Donn K., Mech. Engr. 
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Polishuk, Paul, Proj. Engr. 
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Reiss, Martin H., Project Engr. 

Reynolds, Lawrence B., Staff Engr., 
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Stapp, Col. John Paul, Chief 
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Thomas, Capt. John P., Instructor 

Tolle, Capt. Frederick F., Sr. Proj. Engr 
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Vendt, Roslyn R., Mech. Engr. 

Volgenau, Ist Lt. Ernst 
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Webb, Dr. Paul, Chief, Environment Sect. 

Weiss, Capt. Kenneth E. 

Wells, Howard A., Gen. Engr. 

Zunker, Gordon K., Proj. Engr. 


DEPARTMENT OF THE ARMY 


HEADQUARTERS 
WASHINGTON, D. C. 


Duke, Col. Charles M., Missiles Proj. Off. 
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Rosenfeld, Edward M., Assist. Br. Chief 
Trudeau, Lieut. Gen. Arthur G. 

von Loesch, Eugene, Mech. Engr. 

White, John A. 


ABERDEEN PROVING GROUND, MD. 


Brown, John A., Physicist 

Gabrielson, Verlan K. 

Hasenfus, Harold J., Chief, Rocket Branch 
Hoffman, Charles W., Chief, Propul. Sect. 
Kline, 2d Lt. James R. 

Kucher, Volodimir B., Chief, Flight Sect. 
Pinamonti, Richard J., Physicist 

Prenatt, Raymond E, Physicist 

Strehlow, Roger A, Supervising Chem. 
Taylor, William C., Mathematician 


ARMY BALLISTIC MISSILE AGENCY 
REDSTONE ARSENAL, ALA. 


Aberg, John O., Chief, Airframe Devel Unit 

Adolph, Ronald G., Liaison Engr. 

Aitken, Lt. A. J., Projects Officer 

Artley, Gordon E., Assist. Guided Missile 
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Test Facility 
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Debus, Kurt H., Dir. Missile Firing Lab. 


Deeter, Jack N., Sp.-2 

Deuel, Glen A., Chief, Test Unit, Struct. 
Lab. Sect. 

Farrior, James S., Chief, Guidance Sect. 

Gerrsler, Dr. Ernst D., Dir. Aeroballistics 
Lab. 

Graham, John H. 

Greune, Hans Friedrich, Res. Engr. 

Haeussermann, Dr. Ing. Walter, Dir. Guid. 
& Control 

Haley, Lawrence B., Statistical Officer 

Heatherly, Roger E., Aerodynamic Res. 
Engr. 

Hellebrand, Emil A. H., Guided Missile 
Design Engr. 

Heller, Gerhard B., Res. Engr. 


Yohannan, Philip H., Chief, Engr. Liaison 
Staff 


Project Office, Patrick AFB, Fla. 


Moser, Robert E., Aero. Res. Admin. 

Nichols, Capt. Wesley B., U. S. Army 
Jupiter Proj. Off. 

Orman, Col. Leonard M., Chief, ABMA 
Project Office 

Sellers, Major R. C. Jr. 

Small, Major Ballard B., Jupiter Proj. Off. 


ARMY CHEMICAL CENTER, MD. 


Chance, Donald R., Stress Analyst 
Kratzer, John L., Chf, Warhead Dev. Sect. 
Kuerner, Ernest L., Mech. Engr. 
Sansonetti, Joseph P., Chief, Guided Miss. 


Havens, Henry L., Div. Chief, Hawk 
Kugler, Larry 

Lane, Sp/3 Richard B. 

Moule, Richard D. 


FORT DETRICK 
FREDERICK, MD. 

Ragsdale, W. C.. Chem. Engr. Assist. 
FORT DIX, N. J. 

White, Ist Lt. Raymond E. Jr., Assist. Adj. 
FORT EUSTIS, VA. 

Chiei. Leon, Electrical Engr. 


Kaufman, Lt. Stephen P., Proj. Engr. 
Willoughby, William W., Act. Deputy for Air 


FORT JACKSON, S. C. 


& Rockets Branch 
Walton, Ralph V., Ordnance Des. Engr. 
Wells, Donald E., Project Engr. 
Wheeler, Robert W. 


Hirshberg, Ivan E., Res. Engr. Aero. Instr. 

Howard, Donald K., Sr. Guid. Missile Engr. 

Hueter, Hans, Dir. Launching & Handling 
Equipment Lab 

Hunt, Robert M., Chief, Dynamic Leads 
Section 

Isbell, B. Spencer, Aeronautical Engr. 

jJockson, Joe W., Mathematician 

Johnson, Walter D., Co-op Student 

Johnson, Warren L., Aero. Power Plant 
Res. Engr. JOLIET, ILL. 

Kalange, Michael A., Chief, Servo System Lenehan, Arthur E., Supv. Ord. Engrng. 
Unit Rockets & Missiles 

Kaschig, Erich K., Supervr. Aeronaut. Pow. Zeigler, J. P., Chief, Fuze, Propellants & 
Plant Res. Engr. Chemicals Eng. 

Kastner, Carl E. Jr., Unit Chief 

Katz, Lt. Lester, Project Officer 

Knothe, Adolf H., Ch., Guid. Theory Sect. 

Koelle, Heinz, Hermann, Chief, Advanced 
Design Branch 

Krause, Helmut G. L., Aero. Res. Scientist 

Kroll, Gustav A., Chief 

Looney, Frank M., Chief 

McCoy, R. D., Production Facilities Spec. 

Maus, Hans H., Dir. Fabrication & Asmby. 
Engr. Lab. 

Mims, William Z., Aeronautical Rocket 
Power Plant Res. Engr. 

Moore, L .Silas Jr., Eng’g. Student Trainee 

Mrazek, W. A., Dir. Structures & Mech. Lab 

Mueller, Fritz K., Deputy Dir. 

Naumann, Robert J., Aero Res. Engr. 

Nelson, Seymour T., Physicist 

Oberth, Hetman J., Professor 

Paludan, Charles T. N., Chief, Temperature 
Measuring Unit 

Piotrowski, Stephen T., Student Trainee 

Pittman, William C., Electronics Engr. 

Quantz, Raoul J., Assist. to Dir. SA & R ARMY SIGNAL SUPPLY AGENCY 
Lab PHILADELPHIA, PA. 

Reichert, Rudi G. W., Aero. Res. Engr. Littlejohn, E. W., Equipment Specialist rains as CREMANEE 

Rein, Ise, Project Officer 

Riley, Carroll Vane Jr., Res. Engr. CAMP GORDON, GA. Clark, Col. C. W., Chief, G. M. Sys. Branch 

Roberts, James Leroy, Chief, Body & Tail Turner, Alvin F., Instructor South East Hudson, Colin M., Chief Tech. Section, 
Assy. Unit Signal School Guided Missiles Branch 

Rudolph, Arthur, Proj. Director 

Ruppe, Harry O., Diploma Engr. 

Schuler, A. E., Section Chief 

Schultz, Heinrich A., Aero. Res. Engr. 

Schulze, Wm. A., Mech. Engr. 

Schwinghamer, R. J., Aero. Res. Engr. 

Shackelford, Ben W. Jr., NA 

Sherman, Capt. Robert 

Shippey, Willie L., Supv. Res. Engr. 

Sims, Joseph L., Aero. Res. Engr. 

Sisco, Winfern O. Jr., Acting Chief 

Steinberg, John C. Jr., Chief, Auxiliary PORT CLINTON, OHIO 
Equip. Unit Wott, Harold W., Radar Technician 

Stuhlinger, Ernst, Dir. Res. Proj. Lab. ; 

FIRST ARMY 
Swanson, Conrad D., Physicist; Ch. Anal. 1394th GUIDED MISSILE BATTALION 


Invest. Sect. 
Tessmann, Bernhard Robert, Med. Engr., NEW YORK, 
Vincent A. 


Deputy Dir. of Test Lab. Lane, Col. 
Thompson, Arthur W., Chief, Systems & 

Instrumentation Section FORT BELVOIR, VA. 
Torigian, Richard M., Res. Engr. Unit Ch’f. Malcolm, James E., Assist. Chief 
Vaughan, Otha H. Jr., Aero. Res. Engr. Parkin, Lt. Col. Charles M. Jr. 
Vaughn, Frank W., Assist. to Tech. Dir. Royall, William L., Section Chief 
von Braun, Dr. Wernher, Dir. Devel. Oper. Treiber, Kenneth L., Hydraulic Consultant 

Division 
Wade, Thomas M., Ordnance Engr. 
Watters, Harry H., Co-op Student 


Minter, 2d Lt. Erwin von Graff, Math. 


FORT LAWTON, WASH. 
Beaudry, Capt. Richard C. 


ARMY GARRISON 
ARLINGTON, VA. 


Hall, Thomas W. II, Mech. Engr. 


FORT LEAVENWORTH, KAN. 


Powers, Maj. Patrick W. 
Stowell, Maj. William M. 


ARMY ORDNANCE AMMUNITION COMMAND Fort LEE, VA. 


Emberger, Robert A., Spec. 3/c 


FORT MEADE, MD. 
Carroll, Pfc. John F. 


FORT MONMOUTH, N. J. 
Barichivich, Anthony C., Physicist 
Best, 2d Lt. Wm. D. 
McManus, 2d Lt. Eugene J. Jr. 
Stroud, William G., Chief 
Stuart, 2d Lt. William D., Proj. Engr. 
Westervelt, Peter 


ARMY ORDNANCE DISTRICT 
PASADENA, CALIF. 
Jackson, 1st Lt. Robert S., Ord. Corp. 
Liljegren, Lyle K.,, Ord. Des. Engr. 
Wiss, Capt. John W. 


ARMY ORDNANCE DISTRICT 
PHILADELPHIA, PA. 


Fruman, Harry, Guided Missile Coord. 


FORT SILL, OKLA. 
Marrs, Pfc. Donald M. 


FORT TILDEN, N. Y. 
McArdle, Owen, Fire Control Supvr. 


ARMY ORDNANCE DISTRICT 
ST. LOUIS, MO. 


Love, And J. Jr., Missile Pl i ; 
ove, Andrew r issile Planning Spec FORT TOTTEN, N. Y. 


APO, NEW YORK Albertson, Benjamin S. 


Mendelson, Ist Lt. Joseph R. 


Small, Capt. Alvin L. FRANKFORD ARSENAL 


PHILADELPHIA, PA. 
Bateman, Charles O., Physicist 
Shinaly, F. J., Chief, Weapons & Ammuni- 
tion Branch 
Silverstein, Martin S., Res. Advisor 
Waecker, Norman J., Ord. Engr. Designer 


ARMY SECURITY AGENCY 
ARLINGTON, VA. 


DeWitte, Roy W., Specialist 3/c 


OFFICE OF ORDNANCE RESEARCH 
PASADENA, CALIF. 


Typaldos, Z. A., Res. Admin. 


CHARLOTTE ORDNANCE MISSILE PLANT 

CHARLOTTE, N. C. 
Andrews, Arthur R. R., Sr. RRoE 
Biltcliffe, Edwin, Elect. Eqmnt Insp. Supv. 


PICATINNY ARSENAL 

DOVER, N. J. 
Baumann, Robert P., Chem. Engr. 
Compitello, Frank E., Amm. Des. Engr. 
Dunkle, Cyrus G., Physicist 
Jablansky, Louis, Chem. Engr. 
Jasman, Robert J., Chief, Aerodynamicist 

Nike Zeus Missile 

Malgeri, Theodore, Ord. Des. Engr. 
Moss, Alan Michael 
Nyenhouse, David C., Amm. Des. Engr. 
Spiess, Irwin, Chem. Engr. 
Swotinsky, Jacob M., Supvr. Chem. Engr. 
Turkeltaub, Jack R., Physicist 


QUARTERMASTER RESEARCH AND ENGI- 
NEERING LABS 

NATICK, MASS. 
Levin, Alexander, Chief, Res. Br. 


RARITAN ARSENAL 
METUCHEN, N. J. 
Boquist, Glen E., Equip. Spec. 


CLEVELAND ORDNANCE DISTRICT 
CLEVELAND, O. 


Canfield, L. E., Deputy Chief 
ERIE ORDNANCE DEPOT 


FORT BLISS, TEX. 
Carver, Col. George A. 
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REDSTONE ARSENAL, ALA. 


Bjork, Dr. Carold F., Aero. Pow. Pint. Res. 
Engr. 

Boehm, Josef, Branch Chief 

Caneer, Ralph A. Jr. 

Cohen, Ist Lt. Myron L. 

Dalton, Charlies C., Aero. Res. Engr. 

Davis, William A., Aero. Res. Engr. 

Duerr, Thomas H., Res. Engr. 

Easley, Ronald L., Project Officer 

Esslinger, Wm. H. Jr., Aero. Res. Engr. 

Fagan, James J., Deputy Director 

Ferguson, William A., Ch. Rocket Engine 
Reliability 

Fitton, Cliff E. Jr., Chief, Design Engr. Br. 

Fleming, Frank F., Project Engr. 

Gallagher, Hugh P., Aero. Pwr. Pint. Engr. 

Glynn, Thomas P. 

Graham, Donald |. Jr., Tech. Adv. Field 
Protective Meas. & Human Engrng. 

Harris, Gordon L., Public Info. Officer 

Heimburg, Kari L., Aero. Res. Engr. 

Henderson, George A., Chief, Reliabil. Br. 

Hinrichs, Holm, Project Engr. 

Holion, Frank Jr., Engr. 

Jetta, Norman W., Ord. Guid. Missile Off. 

Kelly, Capt. Doriald P. Jr. 

Lloyd, William P., Chief, Internal Ballistics 
Branch 

Lyman, Robert J., Instructor 

McClard, Truman E., Project Engr. 

McEwan, Lt. Col. R. G., Com. Officer 

Medaris, Maj. Gen. John B., Commanding 
Gen. 

Mulich, Stephen F. Jr., Res. Chemist 

Mullowney, Penn E. 

Newby, David H., Ch. Test & Eval. Lab. 

Parnell, Richard G., Mathematician 

Perry, Bernard A., Aero. Res. Engr. 

Powell, Rex, Aero. Res. Engr. 

Redding, Paschal E. Jr., Aero. Res. Power 
Plant Engr. 

Rees, Eberhard F. M., Deputy Dir. 

Rodgers, Rebert D., G. M. Maint. Supvr. 

Schilling, Martin, Chief, Proj. Mgmt. Staff 

Schultheis, Andreas C., Project Engr. 

Seltzer, Allan D. 

Shipman, Ted J., Co-op. Student 

Stewart, George L. Jr., Chief, Flight Analy. 
Section 

Taryford, Robert H. 

Toftoy, Maj. Gen. H. N., Com. Gen. 

Tytula, Thomas P., Co-op. Student 

Walker, Russell D., Systems Mgr. Rockets 
System 

Webb, James E., Sr. Project Engr. 

West, Max D., Dep. Chief. Des. Br. 

White, Niles C., Chief, Chem. Br. 

Whitley, Robert P., Project Engr. 


ROCK ISLAND ARSENAL 
ROCK ISLAND, ILL. 


Meyers, Donald L., Chief Engrng. Div. 


U. S. MILITARY ACADEMY 
WEST POINT, N. Y. 
Borman, Frank, Instructor 
Lemnitzer, Capt. William L., Assist. Prof., 
Phys. & Chem. 
Patterson, Capt. George K. 


WATERTOWN ARSENAL 
WATERTOWN, MASS. 


Wessenger, Harold B., Res. Mech. Engr. 


WHITE SANDS MISSILE RANGE, N. M. 
Becker, Randolph A., Chief Opt. Res. Sect. 
Bennett, Ancel O., Electronic Specialist 
Bonney, Lyle D., Chief Engr. 

Brown, James S., Electronics Specialist 

Buell, Thomas C., Officer-in-Charge 

Byrd, Lewis H., Chief, Electronic Computer 
Sect. 

Cameron, Erwin E., Physicist 

Campbell, Albert S., Chief, Precision Meas. 
Lab. 

Cutcher, Harold, Chief, ADPO 

DeBoy, Maj. William H., Chemical Corps 
Liaison Officer 


Dhom, Friedrich, Electronic Scientist 

Durham, Hobart N. Jr., Chemist, Inorganic 

Eaton, Le Roy O., Assist. Chief Range 
Facilities Control 

Ewalt, Paul E. 

Fickes, Wm. H., Elect. Engr. 

Fox, Nelson S., Chef Equp. Eng. Br. 

Hatch, Sp/3 Wra. H. 
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a Send $4.00 today for your copy. Make checks or money orders payable to: 
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| 500 Fifth Avenue 
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4 
j 
| 
i 
| 
26 
| 
| 
4 
“9 
258 


Now also reprinted: 


JET PROPULSION 1953-1956 


Journal of the American Rocket Society 


Vols. 23-26 (1953-1956) Bound $ 90.00 


Previously reprinted: 


Vols. 1-22 (1930-1952) Bound $148.50 
: Complete set: 
; Vols. 1-26 (1930-1956) Bound $238.50 
ics All volumes available singly 


Detailed price list will be 
sent upon request 


JOURNAL OF THE 
BRITISH INTERPLANETARY 


SOCIETY 
; 
Vols. 1-14 (1934-1955) Bound $180.00 Journal ; 
& of the. 
British Interplanetary 
Society 
Tue intensive post-war research in the 


fields of rockets and missiles and the in- 
terest in the exploration of outer space 
naturally brought about a great demand 
from scientists and libraries for complete 


sets of the two major periodical publica- <4 
tions in these specific fields. 


As these Journals originally were published 
in very small editions, very few back files 


have been available. KRAUS REPRINT 


By arrangement with the two sponsoring 
Societies, The British Inter plantetary Soct- CORPOR ATION 
ety and The American Rocket Society and 16 EAST 46th STREET 


American Interplanetary Society, Inc., 
KRAUS REPRINT CORPORATION has now NEW YORK 17, - ¥Y. 
made available reprints of both Journals. Telephone: MUrray Hill 7-4808 


259 


\ 
‘ 
ne 


Index To Advertisers 


Honig, Cooper & Miner, Los Angeles, "Calif. 
Arma Division, American Bosch Arma Corporation 181 
Doyle, Kitchen & McCormick, Inc., New York, N. 
American Potash and Chemical Corporation ...............0.-eeeeeeeeeses 183 
The McCarty Co., Los Angeles, Calif. 
Becco Chemical Division, Food Machinery # Chemical Corporation............ 201 
John Mather Lupton Co., Inc., New York, N. 
Baldwin, Bowers & Strachan, Inc., Buffalo, N. Y. 
Stoetzel Associates, Inc., Chicago, Ill. 
Stral Advertising Co., Chicago, Ill. 
Convair, A Division of General Dynamics Corporation .................. Back Cover 
Buchanan & Company, Inc., Los Angeles, Calif. 
J. Walter Thompson Co., Los Angeles, Calif. 
Robertson, Buckley & Gotsch, Inc., Chicago, I/II. 
Ford Instrument Company, Division of Sperry Rand Corporation .............. 203 
James Thomas Chirurg Co., New York, N. 
The Gerstel Agency, Inc., Chicago, Iil. 
Guardite Company, Division of American-Marietta Company ................. 208 
Favre, Pike & deBang, Inc., New York, N. Y. 
The Roland G. E. Uliman Organization, Philadelphia, Pa. 
R. W. Sayre Co., Chicago, Ill. 
Stoetzel & Associates, Inc., Chicago, Ill. 
VanSant, Dugdale & Co., Inc., Baltimore, Md. 
Watts, Payne-Advertising, Inc., Tulsa, Okla. 
West-Marquts, Inc., Los Angeles, Calif. 
Phileo Corporation 
Maxwell Associates, Inc., Philadelphia, Pa. 
Al Paul Lefton Co., Inc., Philadelphia, Pa. 
The McCarty Co., Los Angeles, Calif. 
O.K. Fagan Advertising Agency, Los Angeles, Calif. 
Morrison, Green, Seymour, Inc., Milwaukee, Wis. 
Compton Advertising, Inc., Los Angeles, Calif. 
Sapper Motors Corporation, Operated as a Division of Land-Air, Inc. .......... 187 
he Admaster Associates, Barrington, II. 
Dancer-Fitzgerald-Sample, Inc., New York, N. Y. 
The Griswold-Eshleman Co., Cleveland, Ohio 


R. W. Westervelt & Co., Princeton, N. J. 


Westvaco Chlor-Alkali Division, Food pnebineey & Chemical Corporation. .Second Cover 
James J. McMahon, Inc., New York, N. 


Keyes, Martin & Co., Springfield, N. J. 


+ 
4 
: 
4 


